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BRAND NEW 





Feed packed in paper comes to you in a 
sack that cannot bring disease because it’s 
a brand new sack. It’s non-returnable — 
it has many uses but it is not passed from 
farm to farm. And, when it’s no longer 
required it’s easily destroyed. It does 
not harbour dirt or vermin. This is the 
Medway 56—the sealed paper sack speci- 
ally made to carry 56 Ib. of feed—the 
sack that has come to stay. 


* BRAND NEW SACKS *° CLEAN TO HANDLE 
* EASY TO LIFT * PEED KEEPS FRESH 
* SIMPLER STORING * EASY TO POUR 
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comes in 
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Telephone: MAIDSTONE 7242 
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The grain drier 
that paid for itself 
in a year 


A man of Kent, who grows about 
100-120 tons of grain a year, decided, 
after the wet harvest of 1954, to 
install an electric 20-sack platform 
grain drier, at a total cost of £169, 


Last summer he dried 96 tons of 
grain at a cost of £131. If this crop 
had been sent to a central plant, the 
cost — including drying at 45s. 6d. 
a ton, transport at 15s. a ton and 
storage charges of 9d. a ton per 
week for four weeks — would have ' 
come to around £302 12s. 0d.— more 
than the price of the grain drier and 
cost of drying combined! eS 





In large ways or small ways, 
electricity has dozens of different 
uses on the farm, and all of them 
pay, either in money or in time saved. 


Worth looking into? 
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It pays to use more electricity 

: 
Electricity is clean, efficient and economical. It can save a valuable ) 
crop. It can save drudgery. It can save time. It can free skilled labour. | 

It can increase productivity. In a hundred different ways, it pays. 

Issued by The British Electrical Development Association, 2 Savoy Hill, London, W.C.2 
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Why is NITRA-SHELL the great success it is? 


20.5% NITROGEN CONTENT—a success because the higher concentration helps the farmer by reducing 
handling and demanding less storage space. 

EXCELLENT FORMULATION—a success because it suits all soils; the nitrate component brings quick crop 
response, the ammonia content has a more lasting effect. 

CAREFULLY SELECTED GRANULE SIZE—a success because it ensures exceptionally even distribution from 
any standard type of fertiliser distributor. 

FREEDOM FROM DUST—a success because there is no tendency to cake in the distributor, or under 
normal storage conditions. 

5-PLY INTERLINED VALVE-TYPE BAG—a success because it is pleasant to handle and provides perfect 
protection under storage conditions which may often have to be far from ideal. * 





* TESTED IN sTORE. From April 1956 to May 1957, consign- J ; SHELL CHEMICAL COMPANY LIMITED 
ments of NITRA-SHELL were kept in several stores in different | | Marlborough House, Gt. Marlborough Street, 
parts of the country, under widely varying conditions—all of § : London, W.1. 


them typical of commercial storage. In one store the bags were 


stacked directly on concrete, in another they were stacked | Please send me full details of x x 





thirty high, and so on. On examination, neither bags nor § | Name 
contents showed any deterioration. 


Cen 





NITRA-SHELL qualifies for the fertiliser subsidy now 


i My local Shell Chemical Distributor is: 
increased to £8.15.11. i 
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heater provides penetrative warmth 
for the winter rearing of an average 
littet of piglets from birth to eight 
weeks old. Alternatively, it is 
suitable for brooding up to one 
hundred day-old chicks, and for 
general use on the farm where 
local warmth for young livestock is 
required. Larger units rated at 600 
watts are also available (with pilot 
light if required). 

























PYROFLECTOR 
Infra-Red Heating Unit 


Full particulars from Agricultural Section 
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Work Study in#Agriculture 


IAN G. REID, B.SC.(ECON.), DIP.AGRIC.CANTAB. 
Wye College (University of London) 


Before any work study is embarked upon, the field for investigation 
should be carefuly selected. 


By definition, work study seeks “to obtain the optimum use of the human 
and material resources available to an organization for the accomplishment 
of the work upon which it is engaged”. These words ring familiar to the 
economist because they are much in line with a well-known definition of his 
own subject. They show that we are concerned with the optimum rather than 
the maximum, and with human and material resources for the accomplish- 
ment of a stated task. 

We are reminded, therefore, that we must consider the economic, the 
technical, and the human factors which are present in any problem of allo- 
cating scarce resources which have alternative uses for the attainment of 
some stated objective. The economic considerations arise not only in view of 
the improved efficiency expected from the application of work study, but 
also because it is necessary to weigh up the cost of the resources used in 
carrying out the study against the value of the economies or the improve- 
ments which the study may bring about. This is a fundamental point, because 
it can be shown quite conclusively that any human activity may be improved 
by the application of work study if the investigation is done regardless of 
the resources and time devoted to it. 

It is, therefore, necessary for anyone contemplating the carrying out of a 
farm work study to make a very careful pre-selection of the particular 
process or operation that he is going to study. 


Setting the sights 

This area of pre-selection may be delineated by the objective set. Is it an 
improvement in terms of reducing cash cost or of drudgery, both physical 
and mental, or providing greater leisure time? If work study is to be applied 
to the problem of the small farm, it may well be that the two latter points 
will be the targets. The majority of farms employ one or at the most two 
men, and so the only direct saving in their labour cost would be reduction in 
overtime. But the lessening of drudgery, which produces mental stagnation 
and physical weariness, might well allow time and energy for the profitable 
expression of innate managerial and husbandry skills in farmer and farm 
worker. How often is the plea heard that the small farmer has neither time 
nor energy to think about his problems and devise improvements! 

Work study is an aid and not a substitute for management, which is, itself, 
concerned with making decisions. And correct decisions are made on the 
basis of recorded fact rather than on opinions as to what the facts are 
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thought to be. In a farm business the sources of factual information are 
notoriously scarce, but there is usually at least one record on every farm— 
the annual statement of accounts, together with the details of valuations and 
livestock numbers and acreages. 

Thus selection for work study may come from the analysis of the farm as 
a business. This analysis may show that the unsatisfactory profits are due to 
deficiencies in the output. The recommendations made to overcome this may 
suggest that the acreage of cash crops should be increased, the nature of the 
crops intensified, or the numbers and types of livestock increased, or 
changed—all these to be done with little or no increase in the costs already 
being incurred for labour and equipment. 

On the other hand, the unsatisfactory profits may be due to excessive 
expenditure. This may occur in respect of feedingstuffs, labour, power and 
machinery or several other items. If too much is being spent on feedingstuffs, 
it may be necessary to find out the facts about how much and where the 
concentrate feed is used. The excessive concentrate feeding may be due to 
poor conservation of grass and the production of low quality silage. The low 
quality may be due to a poor organization and routine in the making of the 
silage. Thus it could well be that the organization of silage-making would be 
selected as the area for particular work study. 

Alternatively, the inability to obtain a sufficient gang of men at the right 
time may prolong the silage-making and allow the optimum period to pass, 
thus giving a low-quality product. In this case, it could well be that the 
organization of the dairy routine would be the area for particular study, so 
that the time spent in dairying could be reduced and thus make available 
more labour for the peak seasonal task. 

In both cases this selection is derived from the sign that the feedingstuffs 
expenditure is excessive. 


Rate of work performance 


Selection of the work study field may be made through checking the 
deviation of any rate of performance on the farm from what is thought to be 
normal. For instance, the “norm” of labour performance may be that one 
man should look after 25 sows and their progeny when fattened to baccn 
weight, or one man should look after 40 cows when organized on a yard- 
and-parlour system. A check on the actual performance on the farm may 
show in which enterprise the performance deviates most widely from the 
expected rate. Such an enterprise would seem to present an obvious field 
upon which work study should be concentrated. 

A recent farm management case provides an excellent example. The over- 
all analysis showed that the number of man/days being obtained per worker 
was 147, as against an expected 230. The theoretical man/days required to 
look after the 94 dairy cows (cowshed and bucket plant) and the 68 head of 
young stock was 1,888. The farmer stated that 5 men looked after the dairy 
and stock. Thus 1,888 man/days divided by 5 equals 377 man/days per 
man—well above the expected norm of 300 for stockmen. 

The farmer also stated, and it was confirmed by his June 4th Return, that 
he employed 18 men. Thus with 5 employed on the livestock, 13 were used 
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on crop production and maintenance. On this 400-acre farm the crops and 
grass required theoretically 1,920 man/days. This 1,920 man/days divided 
by 13 men gives 148, as against the expected 230. 

A preliminary analysis thus began to show that field work and not the 
dairy—as the farmer fondly imagined—was the area for work study. Further 
analysis, made possible by the time-sheets and tractor records kept on the 
farm, showed that the tractor hours theoretically required at 5,400 was 
within 10 per cent of those actually worked. It would seem that much of the 
labour wastage was occurring in gang jobs such as hoeing, harvesting and 
storing the potatoes, sugar beet and field vegetable crops. An analysis of the 
farm business and a study of deviations of actual performance from theo- 
retical norms had shown that a direct cut in labour was possible on this 
truly “dirty boot” farm. A labour bill of £8,900, as against an expected 
£6,500, showed that more direct measures might first be taken before em- 
barking on the costly and more refined operation of work study. 


Major farm resource 

Selection may be made because a particular resource forms a major part 
of the total expenditure on a farm and would, therefore, seem to present the 
most likely field where savings can easily be made. The major items of 
expenditure on farms vary according to the size and type of farming that is 
being pursued. 

For instance, on small dairy farms of under 100 acres, bought feeding- 
stuffs often form a higher proportion of total expenditure than does labour. 
But when one is considering larger farms the labour bill becomes the major 
single item of expenditure. Likewise selection may be made, not because the 
process uses a high proportion of a particular resource, but because a certain 


operation within that process is the major user of this particular resource. | 


For instance, in the dairy process, the operation of milking may be the one 
to look at first because it takes about 45 to 50 per cent of the total time. Or 
again, in the process of growing potatoes it may be best to start examining 
the picking, carting and clamping of the tubers because those operations 
together make up about 45 per cent of the total time taken to produce the 
crop. 


Seasonal peaks 

Selection may be made because the particular process creates a seasonal 
peak. Such seasonal peaks may have a considerable influence upon the final 
profit achieved on any particular farm because they involve not only the 
payment of overtime rates, but because they will also affect the quantity and 
quality of both the produce obtained and of the resources used. It may be 
difficult to put a money figure on the influence of timeliness in cultivations, 
but it is well known by experience that cultivations done at the right time 
can influence yield very greatly. Once again, the process of silage-making 
can be instanced as one farm task where timeliness can mean the difference 
between a high-quality or low-quality product, and the consequent difference 
between 10 cwt and 20 cwt of bought feedingstuffs to produce 750 gallons 
of milk. 
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Likewise, the clearing of a field of potatoes or sugar beet before the 
weather turns may have a considerable influence upon the final cost of the 
harvesting of those crops. Seasonal peaks are often met with casual labour, 
and under present conditions casual labour is becoming scarcer and more 
expensive. 


Random observation 


Selection may be made by random observation. This technique is men- 
tioned rather to give the full picture than to be immediately practical. The 
random observation study is based on the idea that the proportion of total 
time spent in delay (or non-working in all senses) gives a good indication of 
the efficiency with which the labour is being applied. 

To mitigate the expense of a continuous study, visits are paid at randomly 
selected times and a note made as to whether the operator or operators are 
working or not. 

Theoretically, the number of observations required to be taken is deter- 
mined by a statistical formula and depends largely upon the degree of 
accuracy required in the results. The greater the accuracy the very much 
greater the number of observations required. It would seem to be a refined 
technique useful more to research workers than to field officers at this stage. 


High profits through true economy 


In conclusion, it must be emphasized that work study is a tool to be used 
by management in achieving or approaching its aim of high profits through 
true economy. If, however, the aim of management is not to increase profits 
but to eliminate drudgery with its accompanying fatigue and boredom, or to 
save time in order to create more leisure, the application of work study is 
still appropriate. Just as it is necessary in discussing any economic problem 
to know the objective which the management has in mind, so is it also 
necessary before starting on any work study. 

It should be realized that work study requires considerable resources of 
time and thought, both of which may be expensive items. But to quote 
Edmund Burke, the eighteenth-century politician, “Expense and great ex- 
pense may be an essential part of true economy. Economy is a distributive 
virtue and consists not in saving but in selection.” It is necessary to see that 
the expense and great expense of the advisory officers’ and farmers’ time and 
energy devoted to work study are done with true economy by careful selec- 
tion upon the lines suggested. 
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Frodsham Marshes Reclaimed 


R. F. SMITH, F.A.I. 
Divisional Land Commissioner 


Agricultural Land Service 


Special problems of estate management are likely to arise in areas where 

land is reclaimed. This article deals with some of the difficulties en- 

countered at Frodsham Marshes in Cheshire and outlines methods used 
to solve them. 


THERE used to be a large block of low-lying land on the south bank of the 
Mersey estuary, known as Frodsham Marshes, which for hundreds of years 
had been flooded both by high tides and excessive run-off from the uplands 
to the south. Throughout the centuries various attempts were made to over- 
come these difficulties, but none was particularly successful. In winter, only 
the fringe of the area could be approached, since there were no hard roads 
and indeed some parts of the central marsh were quite inaccessible; hedges 
and fences were in a deplorable condition, and ditches were choked with 
reeds and other aquatic weeds. Virtually the whole area was in permanent 
pasture, with swards composed mainly of poor grasses and weeds, but there 
were patches where better farming was being practised. Farming of the 
poorer land was restricted to summer grazing, and the land was held by 
about a hundred tenants who farmed their “takes” from smallholdings on 
the higher, drier land nearby. In 1942 about 3,000 acres were requisitioned 
and a progressive scheme of reclamation put in hand. A first consideration 
was new roads and drainage. 


Roads 


Altogether about ten miles of hardcore and cinder roads, about 9 ft wide, 
were constructed by direct labour (it would not have been economical to 
provide a more expensive type of road, quite apart from the war-time restric- 
tions of material and labour) and so most of the area was opened up to 
vehicles from nearby villages. Eventually, traffic was able to traverse the 
marshes from east to west, and more recently additional lengths of road 
have been constructed. Broken brick for hardcore filling is normally ob- 
tainable at 20s. per ton, delivered and spread—a ten-ton load will cover 
about a 24-yard run of 9 ft road—and cinders cost 90s. per load spread. In 
this way entirely new sections of road have been constructed at a cost of 
about 30s. 6d. per lineal yard, and patching of existing roads is costing about 
15s. per lineal yard. This type of road needs constant maintenance to avoid 
excessive spreading of the surface material with consequential pot-holing, 
and periodically the roads have to be reshaped by a tractor-mounted angle- 
dozer blade. Cinders are also used to make aprons around the drinking 
troughs, the tenants being responsible for their maintenance in a reasonable 
condition. 
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Drainage and water supply 


A pre-war effort to improve drainage has been the construction of a non- 
return flow syphon to drain surface water at the western end of the marshes 
into the Mersey via a channel across the mud flats. But in 1942 a compre- 
hensive drainage scheme was initiated involving the construction of pumping 
stations to lift water direct into the Manchester Ship Canal and river Weaver, 
and also the improvement by dragline excavators of 15 miles of main water- 
courses and 37 miles of subsidiary ditches. Despite this work, it was found 
that on some of the land the water-table was too high for arable cultivation, 
and a total of 1,500 acres have had to be tile drained. 

The paradox of “water, water everywhere, nor any drop to drink” was 
clearly shown at Frodsham. Over much of the marshes the watering of cattle 
was an acute problem, particularly as some of the watercourses were known 
to be polluted by sewage effluent. Accordingly, a scheme of water distribu- 
tion was undertaken, water being metered at the connection with the public 
main and a fixed charge made to tenants on an acreage basis. About ten 
miles of water main have been laid and troughs installed, which afford a 
supply to about 2,000 acres. This work has cost something like £5 10s. per 
acre. Galvanized piping has been found unsuitable owing to corrosive ele- 
ments in the soil, and non-corrosive material, such as asbestos cement or 
polythene, is now used. Water supply pipes which are required to cross deep 
dykes and main watercourses are strengthened by enclosing them in steel 
casings. In all cases where it is necessary for a water pipe to be above ground, 
it is so enclosed and packed with asbestos as an insulation against frost. 


Cultivation 

The marsh soil was found to be very variable, ranging from heavy cold 
clay alluvium to light sand. Peat exists at a considerable depth over a wide 
area of the marshes and isolated pockets of peat are to be found on the 
surface. So as to provide areas of suitable size for mechanical cultivation, 
hedges dividing small fields were bulldozed and the ditches piped. Former 
tenants were encouraged to rent back land on licence and undertake the 
reclamation work themselves, but even so it was left to the Cheshire 
W.A.EC. to farm in hand about 400 acres. A comprehensive report has 
already been written concerning the war-time cropping programme.* 

Having regard to the particular problems of drainage, it was thought 
unlikely that the improved condition of the marshes would be maintained if 
the land reverted to the original owners and occupiers and so, in 1948, pre- 
liminary steps were taken for its acquisition by the Ministry. Subsequently 
the management of the land was placed in the hands of the Agricultural 
Land Commission and a rearrangement of holdings was agreed whereby 
those tenants willing and able to cultivate the reclaimed land were let an 
area roughly equivalent to that requisitioned from them. The Commission 
accepted responsibility for the maintenance of watercourses and estate roads. 
Day-to-day management is in the hands of a local officer of the Agricultural 





* Reclamation of Frodsham Marshes. W. A. C. Carr and W. B. MeRcER. J.R. Agric. 
Soc., 1947, 108, 112-26. 
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Land Service who has been intimately concerned with Frodsham Marshes 
from the date of its requisition. During the war years an estate staff was 
employed primarily for cultivation and drainage work, but this staff is now 
reduced to one workman who is able to carry out most of the maintenance 
work on water supplies, roads and bridges; the remaining work is done by 
outside contractors. 

Certain fringe areas were not purchased, as the incorporation of this land 
into the new estate was not essential in relation to the complete plan of 
management, and this land reverted to the previous owners; at the same 
time, part of the land was released for development. At the 2nd February, 
1957, 1,930 acres had been let (1,490 acres permanent pasture, 430 acres 
temporary pasture and arable, 10 acres buildings, etc.) at a gross rental of 
£7,300. The present lettings comprise 37 holdings, all bare land with the 
exception of five holdings which are or will be equipped. 


Management policy and achievements 


The management policy adopted by the Commission has been, for the most 
part, to let the land for grazing dry cows and young stock from herds housed 
in steadings off the marshes. In this way the local farming economy has not 
been disturbed. Exceptionally, homesteads on the marshes were purchased 
where this was considered to be necessary to preserve the pattern of hold- 
ings being evolved. The majority of tenants are adopting a system of ley 
farming, ploughing out the temporary grass after the third or fourth year. 
In 1954, the Commission embarked upon a programme of improving the 
fixed equipment upon these farms and providing new equipment where 
necessary. The following works have been carried out: 


FARM WORK UNDERTAKEN COST 
£ 
A New cowshed for 30... ‘ ' ‘ i < 3612 
New 4-bay Dutch barn and demolition of existing 
barn. : d ‘ ‘ ; ; . ‘ 615 
B_ Repairs and improvements to dwelling-house in- 
cluding provision of bathroom and services . 2 


New cowshed for 43 and dairy, new 4-bay Dutch 
barn with fodder store attached and paving and 


services : ‘ ‘ ‘ ‘ 5,647 
C New cowshed for 43 and dairy, new 4-bay Dutch 
barn; conversion of existing shippon into loose 

boxes and fodder store, paving and services . 4,567 
D Pair of new cottages including site works and 

fencing , . ‘ ‘ ‘ , ; ‘ . Ser 

E New farmhouse (four-bedroomed) . 4 Q . 3,393 
Cowshed for 42; dairy; four loose boxes, fodder 
room, 4-bay Dutch barn with lean-to implement 

shed; paving and services . , ; ‘ e vine 


The equipment of Farm E, comprising a block of 118 acres, was the only 
case where a new unit was created upon land sufficiently fertile and con- 
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veniently situated for intensive dairying to be undertaken. The tenant’s farm- 
ing policy will be centred upon milk production and the holding should be 
largely self-supporting in feedingstuffs. 

Piped water supplies are now provided for the watering of cattle and there 
is no doubt that the facilities provided have done much to assist the tenants 
in their policy of rotational grazing which, in turn, is maintaining soil 
fertility. 


The future 


Unless additional land is purchased, it is unlikely that any further capital 
expenditure on fixed equipment will be necessary, and future management 
problems will be concerned with drainage, water supplies and road main- 
tenance. Drainage of the marshes will be a continuing liability falling partly 
on the Cheshire River Board (it is understood that the maintenance of 
carrier ditches and pumping plant is costing £4,000 per annum), partly on 
the Agricultural Land Commission for ditch maintenance at an annual cost 
of about £1,200, and partly on the occupiers who are responsible for work 
on minor ditches. For the present level of productivity to be maintained 
there must be close co-ordination between the tenants, the Board and the 
Commission to ensure that the whole of the drainage system is kept fully 
efficient. 


Thoughts on Low Volume Spraying 


D. MACER WRIGHT 
Longhope, Gloucestershire 


Adequate control by low volume spraying in orchards depends upon 
using the correct quantities of the chemical recommended and an effective 
spray pattern. 


ALTHOUGH the low volume technique of orchard spraying is accepted with 
reserve by some people, there appears little doubt, in the light of experience 
since the system was introduced into this country, that satisfactory results 
may be achieved provided that certain essential conditions are met in 
machinery design, method of application and concentration of chemicals. 

It may be of interest to discuss these three factors very briefly. 

If the spraying operation is to be carried out as speedily, efficiently and 
economically as possible, it is necessary to make use of a mathematically 
contrived spray pattern that will ensure the application of any chosen volume 
within a margin of 74 per cent. This margin will allow for variations of out- 
put due to different sized trees and planting distances and the slight varia- 
tions that occur according to the specific gravity of the chemicals being used. 
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Suitable spray pattern 


The provision of a suitable spray pattern is of fundamental importance in 
low volume work. The mist must be composed largely of droplets of the 
order of 80 microns for volumes within the 20-35 gallons per acre range. A 
wide discrepancy in droplet size will inevitably reflect on the coverage and 
penetrating properties of the mist spray. It cannot be too strongly emphasized 
that the spray coverage will depend basically on the overall fineness of the 
mist; a low volume machine that is sending out a perceptible mass of spray 
may look impressive, but it can be taken as an axiom in low volume spraying 
that the less spray there is visible the more efficient is the application. 

There are various ways of producing a mist spray, but it is probable that 
the best pattern is achieved by use of the dual atomization principle. This 
allows for primary atomization of the liquid by the nozzles and secondary 
atomization through the break-up effects of the air stream set up by a high 
speed centrifugal fan. 

This, however, is only part of the story. It is essential that the fullest use 
should be made of all the air which is drawn into the blower canister: 
wasted air means wasted horse-power. Here, three features of design are 
necessary. Firstly, the air outlets must be separate units; that is to say, each 
outlet must be sealed off from its neighbour, since the only points round the 
canister where the air can perform its work of atomizing and impelling are 
at the nozzles. Any air that passes out between the nozzles is merely escaping 
and serves little purpose. 

Secondly, the air outlets must be circular and the nozzles must be placed 
concentrically. Only by this means will uniform diffusion of the air around 
the nozzles occur, and if the air distribution is not uniform the liquid break- 
up will be ragged and the spray pattern will fail to give even penetration. 

Thirdly, the air outlets should be graduated in size and the range of spray 
from each outlet should be directly proportional to the air speed and the 
diameter of each outlet. 

Upon this latter point will depend the correct placing of the mist in the 
trees in such a way that the bulk of the tree receives the bulk of the spray, 
while the thinnest part receives the smallest applications. 

It will be evident to most readers that by this graduated outlet system the 
mist will be used with the maximum degree of economy consistent with 
efficiency. 

One further point is worthy of mention in connection with the “physical” 
effect of the spray pattern. Before the spray-laden mist can penetrate com- 
pletely throughout the tree, there must be a displacement of the air within 
the tree and this vacuum so created must be immediately filled by the mist. 
Because the machine is being drawn through the orchard and is never 
stationary at tree points, complete displacement of air must be followed by 
spray penetration within a matter of seconds. This can be ensured if the 
entire spray pattern, occupying an included angle of 90 degrees if one-sided 
spraying is being done (or at 180 degrees if two sides are sprayed at once), is 
formed close enough to the nozzles to allow for a clearly defined mass of 
spray to enter the trees rather than a series of cones of spray. The most 
satisfactory way of eliminating this cone or jet effect appears to be the dual 
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atomization principle already referred to. The jets of spray are directed into 
the air stream and the complete pattern is formed very close to the nozzles. 


Method of application 


A well-designed machine is virtually foolproof as far as output is con- 
cerned, provided the travelling speed of the tractor is correct. This is un- 
doubtedly an advantage over any system which relies on the human element 
for the actual directing of a low volume spray. While a manually operated 
spray will give excellent results with the hydraulic method, where any excess 
of liquid simply runs off, the application of low volume pattern consisting 
of a much higher concentration of chemical must be in accordance with the 
desired volume per acre, and there must be no possibility of an appreciable 
excess. At the same time, it is extremely important that no part of a tree 
should be missed, and there is unfortunately no guarantee that an operator 
will succeed in covering completely several acres of leaf surface. Apart from 
the fatigue aspect, it is probable that really efficient low volume spraying of 
fully grown trees with a manually operated spray beam requires a degree of 
skill and concentration not possessed by many fruit farm workers. 

With the automatic machine, application resolves itself into the compara- 
tively simple technique of driving whenever possible across the direction of 
the prevailing wind and, in the case of the single-sided spray, of driving 
closer to the tree rows when spraying into the wind and farther away when 
spraying with the wind. 


Concentration of chemicals 


It is on this factor that newcomers to low volume most frequently go 
wrong, either through fear of over-dosing the trees or else with the mistaken 
idea that economies can be effected by using less material than the manu- 
facturers recommend. 

It should be clearly understood that any reference to saving of chemicals 
is concerned with the saving gained as a result of the fact that with low 
volume spraying there is no run-off of the chemical, as there is with hydraulic 
spraying. A very appreciable economy is possible in this respect, but the user 
should always appreciate that the object is to place virtually the same amount 
of active chemical per acre on to the trees with a low volume machine as 
had been previously applied with the older system. 

The simplest way to work out the required amount is to ignore the con- 
centration factor and to think of the problem in terms of amounts of 
chemical per acre. Most insecticide firms now publish spraying programmes 
giving recommendations per acre, and this is far easier to understand than 
the earlier statements of concentration figures. 

The important point to remember is that these recommended quantities 
per acre must be used: if, for example, the grower is advised to use 4 lb per 
acre of BHC he should ensure that the amount of BHC in the tank is correct 
for this, irrespective of whether he is applying the material in 15 or 50 
gallons per acre. To attempt to economize by using 3 Ib or 24 Ib could lead 
to very inadequate control. It is unfortunate that in such circumstances the 
grower invariably blames the machine. 
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Restoration of Opencast Coal Land 


J. TASKER 
National Agricultural Advisory Service, Yorks, W. Riding 


How best can a restored opencast coal site be brought back to agricultural 
production? This W. Riding experience, with which Mr. Tasker has been 
associated for some years, will be of interest far beyond that area. 


ANYONE who has seen farm land prepared for opencast coal-mining might 
well wonder how the great heaps of soil and overburden can ever be put 
back so that the land may produce crops once more. But the great machines 
which gouge deep into grass and stubble fields, bringing into view material 
which has not seen the light of day for time immeasurable and which many 
people did not know existed, are also capable of replacing that material in 
the excavations. 

In the West Riding of Yorkshire, where many such sites exist, restoration 
work today has benefited very considerably from experience gained over the 
years—the experience, not only of those who actually operate the machines, 
but of the technicians skilled in handling thousands of tons of earth and 
rock and the agriculturists familiar with the soil conditions necessary to 
produce a satisfactory medium in which farm crops can grow. 

Many factors contribute to the satisfactory restoration of land which has 
been subjected to such rough treatment. Excess water must be controlled, 
cultivations must be carefully timed, conditions satisfactory for soil organ- 
isms to operate and increase must be created. This article, however, is 
mainly concerned with the physical restoration of the top soil, both from the 
aspect of its mechanical state and the build up of fertility. The period of 
time under review is that between the contractors completing restoration and 
the site being considered satisfactory to be handed back to the farmer. 


Finding the best farming system 

We must first consider what is involved in the problem of the restoration 
of the soil to a satisfactory physical condition. Which is the best system of 
farming to achieve this end? In the early days it was thought that the land 
should be sown to grass straight away and grazed by cattle. In the West 
Riding areas where opencast mining is in operation, local conditions pre- 
clude sheep and mixed grazing is not therefore possible. So in the first few 
years, hundreds of acres were sown to a ley and let under licence for grazing, 
mainly by milk beasts. It was not long, however, before some of those 
responsible began to wonder whether they were on the right lines. Was it a 
good thing to leave this type of land under a ley for three, four or five years, 
or would it be better to turn it up periodically and expose the soil to the 
elements? There was evidence that constant paddling and poaching by 
cattle was resulting in over-consolidation of the top few inches, thus inhibit- 
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ing proper aeration and water percolation. The result was that conditions 
unsuitable for a satisfactory root system were being created. 

As a result of these observations and uncertainties, a cereal crop was 
introduced on some of the sites and, when it was found that wheat gave a 
reasonable yield, an arable rotation was developed. This five-year course 
consisted of cereal, cereal undersown, one-year seeds, cereal and fallow. The 
reason for the fallow in the fifth year was to allow the land to be tile-drained 
whilst it was uncropped and also to be able to hand it back in a clean con- 
dition. The second crop of the one-year ley, the first having been either sold 
to the occupier for cutting or harvested, was ploughed in. In.the absence of 
a rootbreak in the rotation, due to unsuitable physical conditions, it was felt 
that this practice would have the twofold merit of returning vegetation to 
the soil and improving its structure. This five-year course had to be modified 
in some instances, so that where a field was due to be derequisitioned as grass 
the area could either be sown direct or put under a cereal crop and under- 
sown in the fifth year. In such cases the land was fallowed in the fourth year. 

Other variations of the rotation resulted from observations made over the 
years. It was noted that on some newly-restored sites sown to wheat which 
failed, the land subsequently being fallowed, the following wheat crop was 
above average. This suggested that it might be an advantage to fallow all 
sites in their first year. There were practical objections to such a policy. 
The acreage of bare fallow which can be dealt with adequately in a season 
is limited by the amount of machinery available, having regard to other 
commitments. There was also the need to supply the occupier with an area 
of grass for his stock. Another factor in this relationship was that of steep 
areas handed back in the autumn which, if left bare, would suffer consider- 
able erosion. Land in this category had to be sown with wheat or rye at a 
reduced seed rate to hold the soil in position. 


Types of crops 

For the cereal part of the rotation, autumn wheat and oats and spring oats 
were tried. In a few cases both winter and spring barley were used, but it 
was soon apparent that the best cereal for the purpose was wheat sown in 
autumn. The results from oats varied considerably, good crops being ob- 
tained from S.147 in some areas but not in others. The type of winter had a 
marked effect on the results and showed that oats do not like wet feet. 
Spring oats, with a few exceptions, have not proved to be a satisfactory 
proposition in the early years after restoration. 

It will be appreciated that under these exceptional conditions normal 
varieties of cereals were not necessarily the best; it was rather a case of 
finding a variety which gave the best results in the circumstances. 

The first varieties of wheat used were of the Little Joss type, but the 
favourite variety for the neighbourhood, Wilma, when tried showed that it 
was equally satisfactory on this class of land. Several cereal variety trials on 
opencast land have been laid down, but no variety so far tried has out- 
yielded Wilma. The bulk of the acreage for this year was sown with this 
variety, a good proportion of which was seed from crops grown on sites 
in 1956, and it has fully justified its continued use. 
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The mixtures at first used on the grass areas were based on ryegrass/ 
cocksfoot and ryegrass/timothy with both §.100 white clover and a little 
wild white. As a result of experiments and observations carried out by a 
number of officers, it was found that a timothy /meadow fescue/ white clover 
mixture was very satisfactory under these conditions, and this type of ley is 
now used on a good many of the sites. 


Long-term rotation trial 


The change of policy from all grass to an arable rotation was considered 
to be a step in the right direction, but even so it was decided to lay down an 
experiment to either prove or disprove the assertion and at the same time 
find the best rotation. A site considered to be typical of opencast conditions 
in the West Riding was chosen and a trial started in 1953. This embodied 
twelve rotations, each of which was replicated four times in a four block 
randomization giving forty-eight plots of one-twelfth of an acre each. 

The plots under grazing management were grazed by cattle along with the 
area surrounding the plots. Adequate fertilizer treatment was given and 
yields taken annually both of the cereal and grassland plots. Wheat was the 
cereal used in the first three years, but because of the incidence of take-all, 
oats were used in the fourth year. The value of each rotation will be assessed 
by growing measuring crops of potatoes and wheat in the sixth and seventh 
years respectively. 

Another venture in the quest for information regarding the physical res- 
toration of soil being pursued at the present time is the growing of lucerne. 
This arose from a few large plots which a N.A.A‘S. District Officer put 
down on a newly-restored site to see if lucerne could be grown successfully 
on this type of land with and without a companion grass. The results were - 
sufficiently encouraging for some larger areas to be sown. In 1958 a further 
observation study is to be started using lucerne at different seed rates with 
various companion grasses and given different rates of fertilizer. The effect 
of this deep-rooting legume on soil structure has not yet been measured, 
since none of the stands has been ploughed in but root penetration to as 
great a depth as 3 feet has been noted by digging test holes. 


Building up fertility 

So much for the physical side of the problem: what about the build-up of 
fertility in the five years during which a site is farmed by the opencast 
restoration department? 

The first point to remember in this connection is that Coal Measure soils 
are inherently acid and of comparatively low fertility in their natural state. 
In the West Riding, industrial pollution as a result of acid fumes does not 
help matters. Almost without exception, therefore, all sites receive a 
minimum of three tons of ground limestone per acre as an initial dressing. 
If soil analysis made towards the end of the term reveals a deficiency, a 
further application is given before the land is derequisitioned. The fertilizer 
treatment for each crop is based on soil analysis in the first instance and 
thereafter on the known requirements of the crop to be grown. Several ex- 
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periments have been conducted in connection with fertilizer treatment and 
the results obtained have been used in subsequent applications. 

In this connection one or two brief details of critical experiments may be 
of interest to the reader. On several sites the use of organic manures versus 
compounds has been investigated. Farmyard manure and sewage sludge 
were compared with bag fertilizers throughout a complete rotation, but no 
evidence in terms of significant increase in yield were obtained in favour of 
organics. 

With fertilizer trials, the results have been more definite, especially with 
grassland. Experimental evidence has been obtained to show that on this 
type of soil the early establishment of leys is vitally bound up with adequate 
phosphate supplies. At the same time the differences in establishment and 
yields between an application of 6 cwt superphosphate and 12 cwt super- 
phosphate per acre were not sufficient to warrant the higher rate. 

Nitrogen treatment of small plots of grass indicated a definite advantage 
from a midsummer application, a point which has since been made good use 
of by top dressing many of the grassland areas with a nitrogenous fertilizer 
in mid-July. On wheat, too, trials showed that a late May top dressing with 
3 cwt per acre of nitrogenous fertilizer gave a worthwhile increase of grain 
without affecting the standing power of the crop. 

In another field of investigation a trial was laid down to test the value of 
krilium as a soil conditioner, and though it lasted four years no evidence in 
favour of the plots which received the material was obtained. Another trial 
on similar lines was started last year by using gypsum on the top soil of a 
newly-restored site. It has been suggested that many of the soils associated 
with coal seams are of marine origin, and that being so, gypsum should have 
a beneficial effect on soil structure. A further experiment with this material 
has been started this year, where gypsum was incorporated in both the sub- 
soil and top soil on some plots. 

Weed control on restored opencast land follows much the same pattern as 
on undisturbed land, and the use of herbicides is increasing. One aspect of 
this is rather different, however, in that hedges of quickthorns are being 
planted on many sites and protected by chestnut palings or wire fences. The 
control of weeds in such circumstances provides a problem in the early stages 
of the hedges’ growth. The same applies to weeds growing on the sides of the 
numerous dykes cut for drainage purposes. Hitherto, control has been by 
mowing, but a trial laid down last year indicated that it may be possible to 
control many of the noxious weeds by using herbicides without seriously 
affecting the quickthorns, even in the year of planting. Further work on this 
aspect is proceeding. 

Anyone who is familiar with the problems of building up fertility in the 
soil will appreciate that five years is a very short time in which to achieve 
any appreciable increase in the.amount of available phosphate and potash. 
The best that can be hoped for is to establish a physical condition in which 
crops can grow happily, provided they are supplied with sufficient nutrients 
to allow full production in the cropping year. 

Opencast coal-mining has been in progress now for many years and much 
has been learned in that time. The techniques for winning coal and of 
restoring the land afterwards have been materially improved since those early 
days. Agricultural restoration, too, is a great deal more effective as a result. 
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Anemone Corm Production 
in the Netherlands 


KATHARINE H. JOHNSTONE, M.A., PH.D. 
National Agricultural Advisory Service, Truro 


Most of the anemone corms to meet world requirements are produced in 
the Netherlands. 


NEARLY 340 million anemone corms, valued at over £320,000, were exported 
from the Netherlands during the 1955-56 season. England, still the biggest 
customer, takes 41 per cent, although sales to France are increasing and 
have reached 22 per cent. Of the 140,500,000 corms (valued at more than 
£92,000) which come to England, many are sold by retail and in the “packet 
trade”, but a large proportion form the raw material of the anemone flower 
industry, which is especially important in Cornwall and south-west England. 
Anemone corm production receives all the customary attention to detail by 
the Dutch, even though it is a relatively minor part of the great bulb-growing 
industry of the Netherlands. 

It is a complex undertaking, for not only are the corms of different sizes 
but separate methods of production are used for the various types of corm. 
First, there are the small top-shaped corms which develop in the same year 
that the seed is sown. These are called pitten, pips or, more accurately, 
kernels. From pitten, flattened, round or knobbly two-year-old corms are 
produced—called knopen (buttons). Large three-year-old corms with exten- 
sive outgrowths are called klauwen or klauwtjes (claws). Each of these types 
is graded for size, different sizes being used for different purposes. Further, 
seed production is an integral part of the production system, for multiplaca- 
tion is not continuously vegetative, as it is with so many bulbs and corms. 

Incidentally, the underground part of an anemone is not a true corm, but 
it is convenient to use this popular term. 


Pitten 

It is characteristic of horticulture in the Netherlands that when soil and 
other conditions prove particularly suitable for a certain crop, production is 
concentrated in that area. Anemone pitten-growing is concentrated in this 
way in a relatively small part of North Holland—to the west and north-west 
of Hoorn. Here the soil, technically a young, heavy sea clay of the Holocene 
period, is locally known as zavel. Mixed with the clay particles is a high 
proportion of extremely fine sand, with about equal quantities of silt entirely 
free of large particles or stones. Vertical and lateral spread of water in the 
soil is, therefore, good, but the soil can be worked to a fine tilth with skilful 
handling and the smallest corms can be sifted out of it. 

This is an area of modest dairy farms and of small holdings where some 
vegetables, including witloof chicory, beet and potatoes and also some flower 
seed crops, are grown. Anemone producers contract with these occupiers, 
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each of which grows a quite small area of pitten—perhaps an acre or less— 
for much hand labour is necessary. The contractor is supplied with seed and 
spraying materials and is paid according to the volume of corms produced 
and the proportion of size-grades. 

The site chosen is one that is clean and has been well manured for a 
previous crop, such as potatoes or witloof chicory, and the best producers 
insist on a long rotation—five years between successive crops of anemones. 
Seed is rubbed up in river sand to remove the “wool” and chitted in this for 
2-3 weeks before being sown broadcast in March. Some 50-60 Ib of seed is 
sown per acre; even sowing is the hallmark of a good grower, as are the 
weed-free beds which, after much hand weeding, are deservedly a source 
of pride. This arduous and exacting work is done from paths which are 
taken out with a shovel after sowing or when the seedlings appear. Beds 
are usually sprayed five times with fungicides to control Plasmopora and 
Botrytis; zineb followed by thiram is generally regarded as most satisfactory, 
although the Phytopathological Service continues with trial work. Beds are 
also sprayed twice with parathion to control aphids. The plants root to a 
depth of 8-12 inches and reach the same height; they may produce a few 
flowers in some seasons, then they die down naturally at the end of July or 
in August. Contrary to popular belief in England, the water-table is not 
artificially lowered; indeed the land in this area is naturally drained and 
the water-table is some 4 ft below the surface. After lifting and cleaning, the 
corms are dried. The most progressive growers have replaced sun-drying by 
the drying chamber, which has been devised in the Netherlands and is used 
also for drying gladiolus corms. Air, warmed to 68-71°F is drawn through 
layers of corms, which are ready for final storage in a week. 

An acre of seedbed will yield about 30-45 bushels of pitten. They are 
graded according to their circumference. If well grown, 60 to 70 per cent 
will be of the 3-4 cm and 2-3 cm size; the latter are mainly destined for sale 
for outdoor flower production in England, where many 3-4 cm, the size 
most popular in the south of France, are also sold. Pitten of less than 2 cm 
in circumference can be used for growing on. 


Buttons 


Growing on results in the formation of buttons. These are produced in 
many parts of Holland (in most areas where bulbs are grown) and provide 
an attractive feature of the landscape in June, when they are in flower. The 
areas include the “traditional” bulb-land in the neighbourhood of Sassen- 
heim, Lisse, Hillegom and Haarlem (Rijnland), also the Anna Paulowna- 
den Helder polders of the north-west. They are also grown in the more 
generalized production area of Beverwyk-Castricum, north of Ijmuiden 
(Kennermeriand). 

In all these districts dune-sand soil is used, a coarse calcareous sand 
enriched with organic matter, with the water-table maintained at 22 inches 
below soil surface in the Rijnland and rather lower (2-3 ft) in the polders. 
A common rotation in the Rijnland is tulips, hyacinths, anemones, narcissi. 
In the north-west, where holdings are large (up to 50 acres), potatoes and 
seed crops, such as corn salad, are introduced in addition to bulbs. No 
farmyard manure is applied before anemones; fertilizer is given according to 
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the soil sample. It might be 10 cwt per acre of a 3:3:3 compound, with 
nitrogen in the form of calcium nitrate, but many of the best quality buttons 
are grown with the minimum of nitrogen. A good button is flat, but plump 
and rounded with bosses rather than winged outgrowths, which tend to 
develop in over-manured soil. 

Planting material is pitten, sown either in the Dutch beds traditional in 
the Rijnland or drilled in rows 9-12 inches apart, as in the north. The size 
of buttons required determines the grade planted. Thus 1-2 cm pitten, 
planted at 3,000 per Dutch bed (13°8 sq. yd), will produce mainly 3-4 cm 
up to 5-6 cm buttons, and 2-3 cm pitten planted at 2,000 per bed will form 
larger buttons, 7-8 cm predominating. 

After planting at the beginning of December, the beds are covered with 
6-9 inches of reed or straw during the winter. This protection is loosened 
towards the end of winter and finally removed in March. 

The flowers which appear in June are sometimes used for seed or for 
cutting, but this is not regarded as good practice and the best growers scythe 
off the flowers three times during the season. Progressive growers also adopt 
a spraying programme, as for pitten, and remove virus-infected plants and 
also rogues, if separate colours are being grown. 

The buttons are lifted, cleaned and graded in August. They are much used 
for the packet trade, but are also exported in considerable quantity for flower 
production under glass, especially to Sweden and Western Germany. 

The very large branched claws, sometimes known in England as “Jumbos”, 
are three years old and are grown from buttons. Formerly required for high- 
class retail trade, they are of little importance today. 


Seed production 


Years ago it was common practice to save seed from beds of anemones of- 
mixed colours, eliminating a proportion of the blues, which tend to pre- 
dominate in the progeny. Corms from such seed tended to produce too many 
“washy” colours and too few of the recessive reds. First, reds were grown 
separately to improve the final mixture; today, all the colours which form 
the main ingredients are separately grown with small quantities of “mixed” 
shades to add variety. 

Of the de Caen (single) anemones, the chief varieties which breed true to 
colour are Hollandia (red), Sylphide (magenta), Mr. Fokker (blue) and the 
Bride (white). It is said that true stocks of the old His Excellency (red) no 
longer exist and that many others known in past centuries have been lost to 
cultivation. Double (St. Brigid) anemones are less in demand; varieties 
include The Governor (red), Lord Lieutenant (violet) and the Admiral 
(magenta). With these, more mixed colours are grown and some will not 
come true from seed, a character also found in some heterozygous forms of 
de Caen. 

For seed plants, 3—4 cm pitten are planted in March or at the beginning 
of December, as for button production, but they are given more room for 
development, namely 4 inches apart in 12-inch rows. Isolation is highly 
important. Specialist producers in the Hoorn area place contracts for the 
separate, isolated growing of each of their stocks. Contractors may each have 
only half an acre or less of seed plants. 
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Anemone seed is sometimes called “wool” because of the fine downy 
outgrowths which, except in the variety The Bride, surround the actual 
seeds. Ripening is indicated by the appearance of the wool at the top of the 
seed-head. So quickly does it loosen and float away that daily or twice daily 
collections have to be made by the contractors. Seed collection continues for 
about six weeks; after delivery to the producers and weighing, it is stored 
until the following spring. 

A feature of horticultural work in the Netherlands that cannot fail to 
impress the visitor is the close association of research workers and growers. 
An illustration of this is the interesting work being done on single plant 
selections of anemones by at least one specialist producer. Plants are chosen 
for the qualities sought by the flower-grower, such as size, colour and form 
of flower, length and strength of stem and floriferousness. It was found that 
individual flowers often fail to set seed (the stigmas are receptive before the 
pollen ripens), but flowers on the same plant will fertilize each other. This 
pollination problem was solved in co-operation with the Institute of Horti- 
cultural Plant Breeding, Wageningen. Blowfly pupae, sent from the Institute, 
are placed inside the muslin cages with which selected plants are covered 
and the adult flies pollinate the flowers. This example of progress now being 
made is a sign of other interesting developments to which we can confidently 
look forward. 

Thanks are due to the Women’s Farm and Garden Association, whose award of a 


Travel Bursary made this study possible, to many growers, and to officers of the 
Netherlands Ministry of Agriculture, Fisheries and Food for their generous help. 


Fen Blowing 


VERNON Cory, B.SC. 
National Agricultural Advisory Service, Eastern Region 


Wind erosion of soil, seeds and fertilizers is a serious hazard in some 
areas of E. Anglia. 


Soi. blowing is a phenomenon which has long been associated with the 
fenlands. Its effects are most severe on the lighter types of fen, and in par- 
ticular it is a trouble encountered when fenland is first brought into cultiva- 
tion. On the mature fen soils, where the introduction of mineral matter has 
reduced the organic matter content to levels well below 50 per cent, blowing 
is virtually of no importance. But in parts of west Norfolk, the Holme Fen 
area of Huntingdonshire, West Suffolk, in Cambridgeshire and certain parts 
of the Isle of Ely, blowing is a serious trouble every few years. There are 
also isolated small areas where blowing takes place more or less every year. 

Seeds and fertilizers are whipped from the top few inches of soil, and 
crops adjacent to the affected area may suffer considerably from the sand- 
blasting action of the blown soil particles. But probably the worst effect is 
the filling in of the dykes and drains which interlace the whole fen country- 
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side; cleaning out these water-courses after a blow is an expensive business. 

It is not unusual in bad blowing years for some farmers to have to redrill 
two or three times on the same field. Even if the final plant is a good one, 
harvesting is late and this may well affect not only the crop in question but 
the next one in the rotation. The nuisance effect of blowing to buildings and 
dwellings may attain serious proportions, and on roads adjacent to the 
affected land, visibility may be reduced to a dangerous level. 

The causes of blowing are associated with such factors as the density of 
the soil, the kind of peat, depth of the water-table, type of cultivation and 
the direction and force of the prevailing wind. The remedies include the 
claying, protection of the soil by appropriate cultivations and cropping, and 
the provision of windbreaks and shelter-belts. 

Claying could be called the classical, and certainly the traditional, remedy 
for blowing. Where suitable material with a relatively high clay fraction 
underlies peatland, it has long been the practice to put the subsoil on the 
surface. Local terminology is extremely vague in the matter of defining clay, 
and many classes of material used and so described are not true clays. They 
approximate more to silt loams. The term “gault” is given locally to Ampt- 
hill, Oxford and Kimmeridge Clays, or even boulder clays, as well as to the 
proper cretaceous clay. 


Two ways of claying 

Claying must be carried out in such a way that drainage problems are not 
aggravated and provision made for properly levelling off the surface soil. 
The precise methods adopted fall into two categories—the direct claying 
technique and the “pit and dump” method. If the subsoil of a fen field con- 
tains enough clay-like mineral matter, the direct method is used. A dragline 
of small or medium calibre is used to take out trenches 20-22 yards apart, 
and from these, material is lifted and dropped as evenly as possible so that 
an area 10-11 yards wide on each side of the trench is coated with the clay. 
The clay trenches are often continued through to the field dykes, though 
occasionally the final few yards from clay dyke to field dyke are finished with 
a tile drain. 

The trench is backfilled by grabbing soil between clay heaps, and a skilful 
driver leaves no more than a 12- to 18-inch depression; rough spreading 
with the dragline bucket is also achieved at the same time. Anything between 
150 and 400 tons of clay are used to the acre nowadays. 

To treat (that is, to clay) land which has either more than 4-5 feet of peat 
or no suitable clay underlying the top soil, a pit may be made as a source of 
supply. The clay is excavated from the pit by dragline and carted by tractor 
and trailer, or by dumper, to the field for distribution. Here again, the 
quantity applied is of the order of 150 to 400 tons per acre. Of course, the 
distance between pit and field must be reasonable if the cost is not to be too 
high. 

The ideal time of year to carry out the claying operation is immediately 
after harvest, following a cereal or a grass crop. In practice, however, it is 
often very difficult to arrange for the contractor to start at this time. There 
are comparatively few firms with drivers skilled enough to undertake the 
process, and not infrequently work may be delayed until spring cultivations 
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are uncomfortably near. It is to this latter feature that the difficulty of crop- 
ping in the first year can often be attributed, because the action of wind and 
frost, so valuable in breaking down the excavated material, will have been 
missed. 


Is claying worth while? 

Both methods of claying have certain disadvantages. With the trench 
technique, drainage of the field as a whole may be adversely affected by 
water from perimeter dykes getting into the clay trenches. Moreover, a degree 
of variation in the raw material may adversely affect the soil; for example, 
some veins of very acid clay or sand are sometimes found, and the dragline 
driver may put on whatever material comes to hand, unless he is properly 
guided. In the “pit and dump” technique, besides the initial high costs, the 
excavated land is either wasted or it deteriorates and sets up weed problems. 
The creation of ponds is not in itself desirable, and their filling in by bull- 
dozer is an extra charge even if it were practicable, which often it is not. 

The spreading of the clay can be done by various methods which include 
the use of disc harrows, pitch-pole harrows, drag harrows and power-driven 
rotary cultivators. The latter are particularly useful, though in all cases some 
weathering of the clay is of assistance. The almost complete elimination of 
the depression caused by clay trenches is frequently achieved within one or 
two years, provided backfilling and subsequent cultivations have been carried 
out satisfactorily. The breakdown of the clay lumps may take some years, 
and there are some local exponents who believe in delaying this process for 
as long as possible. Breakdown is naturally slow with the true clays (Ampt- 
hill, Oxford, Kimmeridge and gault), but the soft, fen clays readily yield to 
cultivations. The heavier clays, even when broken down, often delay and 
complicate spring cultivations on fen soil. 

Apart from stabilizing peat soils, claying may confer additional benefits 
such as better cereal crops, correction of trace element deficiencies and 
neutralization of acid peats. In some circumstances, however, the application 
of a highly calcareous clay may induce manganese deficiency in certain crops. 

The costs of claying vary considerably. As the work demands a dragline 
excavator and, for the pit method, tipping trailers or dumpers, it is in most 
cases undertaken by contractors. Charges for direct claying may be £23 or 
more an acre—higher rates being based on such factors as greater overlying 
soil depth, height of the water-table and lack of uniformity in the material 
for spreading. The “pit and dump” method may, under the most straight- 
forward conditions, cost about £30 an acre—the charges rising precipitously 
with distance from the pit. 


Practice and prejudice 

The techniques employed on light land to give some safeguard against 
blowing include the use of a Cambridge roller rather than a flat roller for 
seedbed preparation. Everything is done, too, to encourage the rapid estab- 
lishment of seedlings at the critical period. To this end, the use of combine 
drilling may well be invaluable, though little is known of the effect of other 
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treatments which may be given to the seed. Very little strip cropping or 
inter-drill sowing of roots with cereals is practised in the Fens. Also no 
practical steps seem to be taken to safeguard dyke banks, say, by sowing 
with grass or other intercepting crops. 

The planting of shelter-belts and windbreaks in the Fens is a subject 
which arouses considerable feeling among the local farmers. There is no 
doubt that, theoretically, the planting of shelter-belts of the correct tree type 
and of the requisite widths and patterns could prevent much of the blowing 
experienced in the lighter fenlands. Indeed, some shelter-belt planting has 
been carried out in a few areas. The biggest single objection to wide-scale 
planting is, of course, the fact that much valuable agricultural land would 
be taken and not all land, even on light fen, blows every year! The planting 
of certain varieties of willows along field boundaries has been tried, but 
difficulties are experienced with tree roots which prevent the cleaning of 
drains. It is also alleged that in an area not subject to strong winds, the 
harbouring of damp air in proximity to trees is a factor which may be con- 
ducive to the building-up of potato blight. 

It may then be concluded that claying represents the only method of soil 
protection likely to be applicable over a wide area (apart from individual 
cultivational safeguards). Nevertheless, the operation is not as popular as 
may be supposed. That no concerted effort is made by those farmers who 
occasionally suffer loss, can be attributed only to the haphazard way in 
which the blowing phenomenon strikes and the fact that the cropping is so 
varied. 


Grading Cheese and Butter 


K. Hitts BonpD 


Ministry of Agriculture, Fisheries and Food 


The quality grading of cheese and butter by taste, touch, sight and smell 
to meet consumers’ needs is little short of an art deriving from long 
experience. 


CHEESE and butter cannot be manufactured to precise specifications. Never- 
theless the purchaser wants to know what he is buying, and overseas countries 
exporting these commodities adopted grading designations based on quality, 
but the more intimate internal trade in Britain with home-produced cheese 
continued to rely on individual selection rather than on quality description, 
even after the National Mark schemes were introduced in the 1930s. This 
selection was done by factors who bought the cheese (at that time mainly of 
farmhouse origin) and sold it to the retail traders, whose needs and prefer- 
ences they understood. 

War-time rationing broke through the consumers’ choice, and bulk buying 
by the Ministry of Food necessitated the introduction of compulsory grading 
of home-produced butter and cheese. More and more, these commodities 
were produced in creameries and less and less on farms. With the end of 
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rationing, the makers—both creameries and farms—recognized the need for 
grading to continue. Voluntary schemes, operated by the trade organizations 
concerned, replaced the official scheme and they are now so well established 
that a description of the technique of grading is of current interest. 

The qualities of butter and cheese, apart from chemical composition such 
as fat and moisture content, are assessed by the human senses. The grader 
must have in mind certain standards against which he has to measure the 
quality of the produce he is grading, and such standards must bear a close 
relation to the consumers’ ideas of quality in relation to price. Those ideas 
are rarely expressed vocally; they are expressed through the purse and they 
are translated by the retail trade in its buying from wholesalers and manu- 
facturers. The grader’s standards are thus not of his own conception but 
must derive from what the market wants and what the consumer is prepared 
to pay for. 

The standards are expressed in terms of grades, and each grade is given a 
designation. To define the degrees of quality is difficult, but some attempt to 
introduce precision is made through the evaluation of quality features by 
scales of points. The quality features appraised by the grader are flavour, 
body, texture, colour, finish, and general appearance, and in the case of 
butter—free moisture. “Body and texture” are usually bracketed, as are also 
“finish and general appearance”’, since these are associated with each other. 
The grader makes his judgment by smell, taste, touch and sight. 


Cheese: flavour and aroma 


Because flavour is the most important quality feature, the grader always 
tends to test this first, though on a visual appraisal he may relegate the 
product to a low grade and thereafter have only a passing interest in flavour 
and other quality features. Assuming there is no obvious fault in the appear- 
ance of the cheese or butter, the grader directs his attention to the qualities 
which are “more than skin deep”. The trying-iron, or tryer which is specially 
devised for obtaining samples of cheese and butter from below the surface 
comes into use. For cheese, it consists of a half-round steel blade about 
5 inches long and } inch, or rather less, wide attached to a T-shaped handle. 
The butter tryer is of similar shape but is about 15 inches long and 1 inch 
wide. 

Cheeses which have a cap and bandage must have the cloth neatly cut 
with the end of the iron before this is forced into the cheese. The grader feels 
the resistance of the curd to the iron as it cuts into the cheese and mentally 
records his impression. He gives the iron one or two turns and so gently 
withdraws a plug of cheese, which he examines critically. From this visual 
examination he forms an early impression about the texture and the fat and 
moisture content and even the acidity, but his main concern at this stage is 
with the flavour. To get his first impression of this, he may pass the plug of 
cheese, while still in the tryer, below his nostrils, but if a small piece of the 
plug is broken off and rubbed between the thumb and fingers this can then 
be given a more thorough examination by the sense of smell, and it is then 
discarded. 

Aroma, which usually indicates flavour, is readily assessed by a keen sense 
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of smell, and the advantage of this sense over taste on the palate is that the 
nostrils are immediately cleared when the object smelt is removed, whereas 
taste lingers. Some cleaning intermediary, such as a piece of apple, may be 
eaten to remove the impression of the last object tasted. Aroma is not, how- 
ever, always a complete indication of flavour, and tasting may become 
necessary, as, for example, to detect bitterness. 

The sense of smell quickly detects any objectionable aroma which would 
be associated with an off-flavour such as that caused by dirty milk having 
been used in its manufacture. Such a cheese will be written off by the grader 
as a “stinker” and assigned the lowest of all grades, irrespective of any of its 
other qualities. The skilled grader readily distinguishes such flavour from 
acidity, a certain amount of which is desirable, but the right degree of it is 
related to variety and he must assess the flavour with this in mind. Above 
all, the flayour must be “clean”, and this applies to all varieties. Distinguish- 
ing flavour that will on maturity become superlative from one that is clean 
but “plain”, requires the highest skill and a good deal of experience. 


Body and texture 


Having allotted what in his opinion are the appropriate points for flavour, 
the grader then assesses fhe body and texture. Here the importance of tem- 
perature becomes apparent; cheese should be graded at a temperature not 
below 50°F and preferably not above 60°F. He has in mind a measure of 
the body gained by the pressure of his thumb on the outside of the cheese; 
he remembers the resistance as the trying-iron was pushed into the cheese. 
He now exerts pressure with his thumb on the plug in the cheese-iron, which 
tells him more about the body of the cheese—whether it is weak, firm or 
resilient. He remembers how the cheese felt when he rubbed a small piece. 
of the plug between his thumb and fingers—whether it was pasty or crumbly, 
solid or friable. The ideal requirement of body and texture for the several 
varieties differs more than their flavour. The grader must carry each appro- 
priate ideal in his mind, but few graders can have expert knowledge of many 
varieties; personal experience is usually confined to one or two. Thus the 
grader examining a Cheddar cheese looks for different characteristics and 
different faults from those to be seen and felt with a plug of Cheshire cheese. 
The cheese should “fill the iron”, should not show openings or pronounced 
cracks and no gas holes. It should be possible to lift the plug free from the 
iron without its breaking or bending. Cheshire cheese, with its open texture, 
will not easily admit of such treatment, nor if pressed with the thumb when 
held in the iron near the ear should it be heard to squeak, since that would 
indicate excessive moisture and suggest that if the cheese were kept in store 
at summer temperatures it would be likely to leak. There is perhaps some- 
thing of the fortune-teller’s art in cheese-grading. It must be within the 
graders competence not only to assess the quality of the cheese as it is today 
but to foretell what it may be in some weeks’ or even some months’ time. 
But his opinions are based on well-tried experience and thus are more 
reliable than the lines on the palm of a hand, the leaves in the bottom of a 
teacup or the cards as they fall on the table! 

The maximum points allotted for body and texture are, in most grading 
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schemes, rather less than those for flavour. Between these quality features 
are assigned 80 per cent of the total maximum points. The remaining points 
are divided between “colour” and “finish and appearance”; in most schemes 
these are given equal maximum value. 


Finish and appearance 


The colour of the cheese as seen on the iron should be uniform through- 
out its length and free from blotches, mottling and discoloration just below 
the rind. Any signs of mould growth below the rind (except in blue-veined 
varieties) are regarded by retailers as a serious defect; consequently, what- 
ever the high quality of the cheese in other respects, this may justify “down 
grading”. Whether the cheese has added colouring matter, as in Red 
Cheshire, does not signify in points’ value. 

Finish and appearance are visually examined after the plug has been re- 
placed in the cheese and the place where the incision was made neatly 
sealed over. Note is taken of the shape of the cheese: it should be slightly 
barrel-shaped but without excessive bulging of the sides. Sides which are 
too straight and edges which are too sharp may indicate over-acidity and a 
dry, hard cheese, but the surfaces should be intact and the cap and bandage 
without such wrinkles or rough edges as might be likely to cause the cheese 
to be damaged when the coverings are stripped off by the retailer. The grader 
also looks for an absence of stains on the bandage, which would indicate 
that the cheese had run whey. If the bandage has become grey through out- 
side mould growth, this is not necessarily a fault, though it may be so in 
some varieties, particularly if the discoloration is in irregularly shaped 
patches. 

When the points for the different quality features have been assessed they 
are added together and, on the basis of the total scored, the cheese is 
assigned the appropriate grade designation. 


Butter: the importance of flavour 


Butter is usually graded when it has been packed in a bulk container, 
except when it has been made up into retail packages. The vegetable parch- 
ment wrapping is laid back from the top surface of the butter and the trying- 
iron used to withdraw a plug of butter. Here the difference from cheese- 
grading at once becomes apparent. The grader uses a spatula to take a small 
portion of the butter to taste, as there is too little aroma from butter for the 
sense of smell to be a sufficiently reliable guide for gauging flavour, par- 
ticularly in the upper ranges of quality. Rancidity, taints and bitterness are 
severely penalized. As with cheese, the butter must not be so cold when 
examined that the flavour is difficult to judge. The grading of butter cannot, 
therefore, be done in a cold store or immediately after the butter has been 
withdrawn from a cold store. Its temperature should not be less than 45°F, 
nor should it be above 55°F lest the texture and body be impaired. 

The butter may be salted or unsalted and made from sweet or from 
ripened cream. The grader takes note of these factors, and each type of 
butter is graded according to its own intrinsic merit. Flavour is the pre- 


342 


GRADING CHEESE AND BUTTER 


dominantly important quality feature, and it is usual for half the total 
maximum points to be assigned to it. 


Body and Texture 

Body and texture are assessed by examining the plug of butter in the iron. 
The spatula is drawn along it and a combination of the senses of touch, by 
pressure of the spatula on the plug, and of sight will tell the grader whether 
the butter is oily or firm, grainy or smooth. 

The spatula is then used to slice the butter along the length of the iron. 
This action gives further information about the body and the texture, but it 
does more than that; close examination of the smooth surface of the butter 
remaining in the iron will reveal whether there are droplets of free moisture 
on it. It is better that there should be none, but if there are any they should 
be clear, not cloudy. Cloudy drops of moisture show that the butter has not 
been washed clear of buttermilk, and such butter will quickly go off flavour. 
Absence of free moisture is one of the quality features to which points are 
allotted; the remaining features are colour, salt, finish and appearance. 


Colour and finish 

The colour is most readily assessed at the time when the surface of the 
plug is examined for free moisture. It will then be seen whether the colour is 
uniform or whether it has the defects of streaks or mottling. Uneven salting 
may cause uneven colour and flavour. Finish includes the neatness of the 
package and the quality of the packing material used. The general appear- 
ance of the butter is judged when the top surface is exposed by the removal 
of the wrapping parchment from it. It should be bright and clean. These 
four features of quality are often combined as one composite item for the ~ 
purpose of awarding maximum points and, with absence of free moisture, 
usually equal those allotted for body and texture. 

When the points have been allotted for the different quality features, they 
are added together, as in the case of cheese, but the high allocation of points 
for flavour gives enhanced significance to the maximum points requirement 
stipulated for this feature of quality before the butter can be placed in the 
top grade. 


Experience tells 

Not only do the grader’s perceptions have to be acute and sensitive, but he 
has to exercise considerable self-discipline lest the standards which he carries 
in his mind should be upset by irrelevant influences. Only in this way can he 
keep up a consistency upon which selling and buying butter and cheese on 
grade designation can be commercially dependable. It might be thought, 
with so many imponderables affecting his judgment, that grading cheese and 
butter by the senses might have little commercial value. Experience, how- 
ever, has shown that it has such value: cheese and butter are bought and sold 
at prices related to grade designations. The graders’ own reputations are 
staked on their skill and reliability. Were they mere soothsayers, they would 
quickly be unmasked and discredited, 


343 











Juco 


Gerald Manley Hopkins did not include Jacob sheep in his paean to Pied 
Beauty. But surely their variegated fleece patterns equate in a poet's delight 
with “skies of couple-colour as a brinded cow”, “finches’ wings” and “land- 
scape plotted and pieced’. It might be thought by some that the role of these 
piebald sheep is mainly ornamental, like that of sitka deer and peacocks, of 
swans and tulip trees, to decorate and enliven the parklands of stately homes. 
But they are found also on many an English farm, producing fat lambs and 
tegs, holding their own in the arithmetic of the ledger and raising a gratuitous 
gleam in the fancier’s eye as well. 

Their origin is rooted in legend. The variegated fleece brings to mind the 
speckled and ring-straked lambs and kids of biblical lore, which has earned 
for them their name of Jacob. As “Spanish” sheep, they are apochryphal 
survivors of fleeing Armada galleons wrecked off the storm-lashed coast of 
Scotland. There are other names too—Berber and Syrian, Zulu and Persian 
—all evocative of torrid climes and parched pastures. 

These piebald ewes are prolific. Ninety per cent twinning is not uncommon, 
which is a notable figure for an unimproved breed. Flockmasters speak too 
of thrift; of freedom from scour, strike and foot rot; of good milk and 
mothering; of longevity. Being traditionally parkland sheep, they fit easily 
into the category of grassland scavengers. But like most unimproved breeds, 
the pure lambs are very slow to mature and virtuously lean. The pure 
matings invariably throw the pied fleece with dark spots, rings or patches on 
the lighter background. Some are mainly white, others are of a dun or dingy 
brown, reminiscent of the “moorit” fleeces of sheep in the Scottish Islands. 
Matings with rams of other breeds for quicker-maturing young, as with the 
Suffolk, throw either jet black or pure white lambs. But an interesting excep- 
tion is the Dorset Horn cross, whose progeny from the Jacob retain a dark 
piebald fleece. 

The breed is luxuriantly horned and is one of the few in which four horns 
may occur in both ewes and rams. Presumably this character has at some 
period been fixed in the breed by an amateur concerned with the aesthetic 
value of these majestic ornaments. It may also point to an outcrossing with 
one or other of the four horned breeds of the Scottish Isles, for example the 
Hebridean. A similar pursuit of the picturesque must account for the persist- 
ence of the pied fleece which, while delighting the eye of the beholder, 
penalizes the value of the wool. 

Despite the lack of evidence for a Middle Eastern origin, a flock of Jacobs 
still has some inscrutable quality which suggests the pastoral civilization of 
patriarchal times. Perhaps it is partly the great curving horns that evoke the 
image of the thicket-held ram and the reprieved filial sacrifice of Abraham. 
But whatever it is, there is something unaccountably Eastern in the mien of 
the Jacob, just as the dark, curving profile of the Anglo-Nubian goat pro- 
claims an age-old affinity with the Land of the Pharaohs. 

JI.LJ. 
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Fen Blowing (Artie on 


Photo: Farmers Weekly 
The results of a blow on the Fenlands where soil, seed and fertilizer are swept away, 
often, as shown here, filling dykes, drains and water-courses. 





on pp. 336-9) 


Photo: Farmers Weekly 
Soil blown almost to fence-top level. In some parts of E. Anglia, blowing is a serious 
trouble every few years. It is not unusual for some farmers to have to redrill their fields 
two or three times. 





Grading Cheese and Butter (Article on pp. 339-43) 











(top) The trying-iron is forced into the cheese. 
Aroma, which usually indicates flavour, is readily assessed by a keen sense of smell. 


(bottom) A butter tryer is about 15 inches long and 1 inch wide. 


The grader uses a spatula to remove a small piece for testing and to help in testing 
the body and texture of the butter. 
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Game Birds on the Farm—2 


A. D. MIDDLETON 
1.C.1. Game Research Station, Fordingbridge. 


If the farmer wants a profitable return from the game birds on his land, 
they must be given adequate protection against nesting hazards and the 
breeding stock must be carefully conserved. 


IN last month’s issue of Agriculture, I described the nesting cover and feed 
required by game birds. We now consider the nesting hazards and the need 
for conservation of breeding stocks. Given a generally favourable environ- 
ment, game birds still need protection from natural enemies and hazards if 
a shootable surplus is to be maintained. Some of the heaviest losses affecting 
this surplus occur every year while the birds are nesting. During the last 
eight years on our experimental area of about 4,000 acres near Fording- 
bridge, we have recorded the history of every partridge nest we could find. 
Some of these figures give an indication of the extent of nesting losses and 
the main causes and show where protection is most needed and likely to pay 
a dividend. Pheasant nesting loss is probably on a similar scale, but our 
figures for this are incomplete. It should be emphasized that these figures 
are from a normally-keepered shoot, so the losses could be expected to be 
much greater with no protection at all. 

Total nests found and recorded ; é ; . 1,941 

Nests lost . . : . 678 


Of the 678 nests which failed to hatch, the losses were traced as carefully 
as possible to the following causes: 


Predators . , ; ‘ ; : , . ‘i 284 
Farm work and various disturbances ‘ , ‘ 267 
Unknown . ; ts P 127 


The principal predators were: rooks and crows, 89; foxes, 54; stoats, 32; 
badgers, 30; cats, 20; rats, 19. In farm work, grass cutting took by far the 
heaviest toll, accounting for 158 nests. 

It is interesting that as much as 45 per cent of all the losses for which the 
cause was determined was due to two factors—rooks and crows and grass 
cutting. This particular area does not have a favourable interspersion of safe 
nesting cover and we have no control over the cropping pattern, so many 
partridges are forced to nest in the mowing grass and in positions where 
rooks and crows can get at them. Under more favourable interspersion con- 
ditions, such as apply on farms in north Norfolk, nest losses from these 
causes are very much lower. Actually the mortality due to grass cutting for 
all purposes can be much heavier than our figures show, since many broods 
of young chicks hatched in or near the grass fields are scattered and destroyed 
in the cutting and haymaking operations—especially in a late and prolonged 
hay season. 

Much of the mortality due to grass cutting is obviously unavoidable, but 
a lot can be done to reduce it by normal care during the work and by salvage 
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of eggs from cut-out nests. These eggs can be hatched and the chicks reared 
by broody hens or bantams, so making a valuable contribution to the future 
young stock. We are experimenting with various types of “flushing bars” 
for attachment to the tractor, to disturb and save sitting birds, but this is a 
difficult problem under practical field conditions with modern, high-speed 
machines. 


Game protection 

Effective predator control and nest protection call for some degree of 
keepering, and there is no doubt that the professional keeper is the best one 
to ensure good game production on any unit of over a thousand acres. On 
smaller farms a good deal can be done in this way by the farm workers in the 
normal course of their work. For example, running a permanent round of 
tunnel traps and cage traps for birds such as rooks and crows can surely be 
part of the farm protection and pest control, including rabbits, rats and wood 
pigeons. 

It seems to be a common belief among some agricultural authorities that 
game preservation encourages rabbits. Admittedly, many shooting men in 
the past have enjoyed rabbit shooting when game birds were short, but there 
is no doubt that rabbits are just as much a pest to the game preserver as 
they are to the farmer. The best results with game are achieved where rabbits 
are rigorously controlled to the point of extermination—an important poliey 
in farming today. We also hear some grumbles that the practice of scrub 
clearance as an aid to rabbit control will still further restrict the cover avail- 
able for game. The facts refute this argument, since many of the best game- 
producing areas are those which are most completely and cleanly farmed. 
Dense masses of scrub, brambles, thorn and gorse are all bad for game and 
good for rabbits and other pests. Even the most old-fashioned gamekeeper 
will admit that he likes to be able to control his pheasant cover, whether it is 
farm crops, hedges, belts or well-managed, productive woodlands, and no 
one can control or utilize a dense mass of scrub over a whole hillside infested 
with rabbits. 

Some of the chemicals now used on farms constitute a new hazard to 
game and other wild-life. The chemical fertilizers and hormone weed-killers 
(such as MCPA) are not poisonous, but there have been some losses due to 
the nitro-type weed-killers (DNC and DNBP). The most dangerous chemicals 
seem to be some of the organo-phosphorus insecticides, and there have been 
several examples of heavy mortality among birds in sprayed brassica crops. 
Recently some of the new insecticides containing dieldrin have been in- 
cluded in certain seed dressings and, used in this way, they appear to be 
poisonous to many birds. It is difficult to foresee the long-term effect of 
some of these chemicals on our wild-life, and there is need for a great deal 
more evidence on this subject. 


Conserving breeding stock 


For a good game crop, there must be an adequate breeding stock. All the 
care devoted to creating a favourable environment is wasted if the stock is 
not conserved. There is no doubt that overshooting has played a major part 
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leading to the present dearth of game in many parts of the country, 
especially during the past few years when weather conditions have been so 
consistently adverse to the survival of young birds. From our study and 
measurement of the partridge population, we have learned that we must 
expect, on the average shoot in reasonably favourable conditions, a wastage 
of 30 per cent of the population between September and the next nesting 
season. This loss must be accepted and allowed for in leaving stock for next 
season. With pheasants, it is equally foolish to expect a continued crop if 
every possible bird is bagged during the season. Some simple counts and a 
little knowledge of the population turnover can certainly be illuminating and 
useful in efficient and controlled game cropping. 

Since game stocks are at present much below the desired level on most of 
our farmed land, the first step in building up a farm shoot is often to intro- 
duce new stock. Fortunately, this is a simple matter as pheasants can now 
be reared, almost as easily as poultry, on modern balanced foods and in 
pens—or even in artificial brooders, provided they are given adequate run 
space. There is a growing game-farm industry ready to provide eggs, chicks, 
poults or adults, so the lack of an initial stock need be no obstacle to any 
farmer. Partridges are, at present, more difficult to breed in pens, but the 
problems associated with these birds are being quickly overcome and, during 
the next few years, eggs or birds for restocking should be readily available. 
But there are relatively few areas of agricultural land where the partridge is 
actually extinct, so, with careful conservation, there seems no reason why 
existing stocks should not be the foundation of much greater numbers for 
the future—given that vital sunshine in June which they have lacked for 
so long. 


Detailed booklets on game rearing and management are available free to any inter- 
ested farmer from 1.C.I]. Game Research Station, Fordingbridge, Hampshire. 





* NEXT MONTH 
Some articles of outstanding interest 


THE PROBLEM OF SEASONAL FARM WORK by D. H. Lloyd and J. H. Rowley 
HOME WINTERING OF HILL SHEEP by A. J. Davies and J. W. Hibler 
UTILIZATION OF THE KALE Crop by N. Bounds 
APPLE SCAB CONTROL by /. Storey 
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Food and Farming in Japan 


H. L. RICHARDSON, D.I.C., M.SC., PH.D. 


Japan—a small country with a large population—has only one-seventh of 

a cultivated acre per person. The remarkable thing is the extent to which 

fertilizers, insecticides and fungicides are being used by relatively im- 

poverished peasant farmers. Japan is, in fact, the heaviest user of plant 
foods in the world. 


Most countries today feel the pressure of growing population on the home 
supplies of food, although for some—for example, Britain—which import 
much of their food the pressure is more economic than direct. In Japan, on 
the other hand, the food problem is direct and pressing; imported foodstuffs 
can do little more than alleviate it, and every acre of cultivated land has to 
produce its utmost. 

This is brought home by the fact that Japan has only one-seventh of a 
cultivated acre to a human mouth, whereas in the U.K. there is one-third of 
an acre, and in India the figure is one acre. In the U.K., home production 
does not have to supply more than half of the food that is eaten; in India, 
which has far lower levels of crop yields, little food is imported, but the 
people generally live on a much poorer diet; in Japan, which imports less 
than one-fourth of its food, a reasonably good diet is largely maintained on 
that minute one-seventh of an acre of land per head. 

This is only possible through an exceedingly high level of agricultural 
production, which is comparable with the best in the Western world, and 
which still has to strain every effort to increase as the population rises. What 
this entails can be appreciated from the fact that the number of mouths is 
now increasing at the rate of more than one million a year. Just before the 
war—in 1937—the population of Japan was 70 millions; in 1947, despite 
severe war casualties, it was 78 millions; it will be about 91 millions this 
year; and by 1967 it will probably be over 105 millions. 

Japan consists of four large islands—from north to south, Hokkaido, 
Honshu, Shikoku and Kyushu—as well as numberless small ones. The 
largest islands range from latitude 31° N to 45° N. Honshu is the largest, 
with 89,000 sq. miles, and Hokkaido comes next in size (30,000 sq. miles), 
but because of its colder climate it is neither so densely populated nor is it 
so extensively cultivated as are the others. The total land area of Japan is 
142,000 sq. miles, yet its cultivated area is only 20,000 sq. miles or 13 million 
acres. Most of the country is steeply hilly or mountainous, with only very 
limited areas of alluvial plain. Where these occur the alluvial plains are 
densely settled and cultivated, but a great part of the arable land consists of 
small, terraced fields on the lower slopes or at the bottom of deep steep- 
sided valleys. 

The climate runs to extremes: Honshu and the southern islands have a 
steamy, sub-tropical summer, warm enough to grow heavy crops of rice, but 
the winters are cold and Honshu is liable to heavy snowfalls, particularly 
along the west coast. Hokkaido has a long, cold winter and rice can be 
grown there only with difficulty, even though its latitude is that of the south 
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of France. The winters are chilled by cold winds from Siberia; summers, at 
least in Honshu, Shikoku and Kyushu, come under the influence of the 
south-east monsoon. Precipitation is plentiful, mostly exceeding 80 inches 
annually, and is fairly well distributed, the summer being the wettest season. 
Occasional heavy downpours leading to disastrous floods and landslides 
occur, particularly when a typhoon sweeps over the southern part of the 
country. 


The people and their food 


The Japanese people are famed for their industry; they also have universal 
compulsory education, which is important from the point of view of agri- 
cultural advisory work. Despite the existence of numerous large cities and a 
high degree of industrialization, 45 per cent of the population still lives on 
the land or in country villages. 

As with most other inhabitants of the Far East, rice is the staff of life, 
though wheat and other cereals are also eaten. The proteins in the diet are 
derived largely from legumes and from fish, of which a plentiful supply is 
obtained from both coastal and deep-sea fisheries. The rice, being polished, 
is deficient in minerals and vitamins, but these are supplied by the legumes, 
by a liberal consumption of vegetables and by other food factors, such as 
soya-bean sauce, which is used in cooking and served with every meal. This 
sauce is rich in the B vitamins. 

In quantitative terms, a 1951-53 survey showed that the average con- 
sumption of food per head per day, in rural areas, was about 2,145 calories, 
and that it contained 68 g of protein, of which less than one-third was animal 
in origin. The main items of diet in decreasing order of weight consumed 
were: cereals (492 g), vegetables, potatoes (including sweet potatoes), fish, . 
pulses, fruit, and sugar (12 g); eggs, milk and milk products, meat, and oils 
and fats were each less than 10 g a day. Tea was the chief beverage. In the 
cities the consumption of the more expensive foods, such as fruit, sugar, 
fish, meat, eggs, and milk, was decidedly higher than in the country. 

This diet may seem meagre to the Western world, but by Asian standards 
it is a good one, and it is worthy of note that it has been maintained at about 
this level despite the rapid increase in population in recent years. In 1930-31 
the consumption per head of most items was, in fact, lower than it is today. 
Most of the items, apart from the fish, the sugar, and a proportion of the 
cereals, are home-grown. Concerning cereals, in recent years some 15 million 
tons annually have been grown in Japan and four million tons—mainly 
wheat and rice—have been imported. 

The traditional Japanese diet consisted almost entirely of rice, vegetables, 
pulses and fish, and there has been a real change during the present century 
in the direction of eating more wheat flour and more foods of animal origin 
—meat, eggs, milk and milk products. This change was partly a matter of 
government policy, with the object of improving the physique and health of 
the people, and partly it has come about through increasing prosperity and 
a growing preference for a fuller and more varied diet. The change in food 
habits has proceeded further and faster in the cities than in the country, yet 
even the country people now eat more animal protein, including eggs and 
milk, than formerly. 
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Land utilization 

It was remarked earlier that only a small proportion—about one-seventh— 
of the total land area is cultivated. By far the greater part, namely, 56 million 
acres, or 61 per cent, is under forest. The forests are not only a valuable 
source of wood for building, manufacture and fuel, but they also stabilize 
the steep mountain slopes and reduce the severity of run-off, thus ensuring 
effective soil and water conservation. An appreciable area, over three million 
acres, is recorded as permanent meadow and pasture, much of it being in 
Hokkaido. A much larger area, namely, 20 million acres, is described as 
“wasteland, built on and other”. This figure includes considerable areas of 
rough grassland on the less steep hill slopes; the herbage consists of coarse 
grasses that have no value for grazing except in spring, when the shoots are 
young; if utilized at all apart from this, the mature grass is cut in autumn 
for fuel. 

Japan is a country of small peasant farms; indeed, to Western eyes the 
holdings are tiny, averaging only 24 acres, and the fields seem very small 
indeed. It is on farms of this size that the farmer has not only to raise and 
feed his own family, but also to produce food for the city dwellers. Where 
farms are so small, and where men, women and children work on the land, 
hand labour is, of course, in plentiful supply. 

Before the war over two-thirds of Japanese cultivators were tenants, often 
the tenants of large landlords remaining from the feudal period. Land 
reforms carried out since the war have reversed the ratio and now over two- 
thirds are peasant landowners. Whether tenant or owner, Japanese farmers 
are relatively poor and most have a low standard of living, with small houses 
and the minimum of household goods. This makes all the more remarkable 
the extent to which the peasant farmers have adopted techniques, such as the 
use of agricultural chemicals. 


Farm operations 

Most of the farming operations are still done by human or animal power, 
because where farms and fields are small, and the population on the land is 
high, mechanization as such offers little advantage. This applies in particular 
to rice cultivation. The small terraced fields, at many different levels, cannot 
be consolidated, and work, such as the transplanting of rice seedlings, can 
only be done by hand. 

Farming in Japan has been compared with market gardening, in that all 
the operations are carefully carried out, and no trouble is spared if the result 
is found to increase the output from the land. Ridging, for example, is a 
common practice for many crops; the application and removal of water in 
rice growing are carefully controlled; crops are sown or transplanted at 
accurately measured intervals; intercropping, too, is practised and soya 
beans are grown along the bund between paddy fields. About one-third of 
the cultivated land is double-cropped—that is, a summer crop like rice fol- 
lowed by a winter crop, such as wheat or vetches, may be grown in suc- 
cession on the same field. There is, however, little cropping of rice, as the 
winters are too cold to make this worth while, except in the extreme south. 

Due attention is given to soil conservation and water control. Terracing 
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the land for rice is in itself a measure of soil conservation and where other 
crops, such as fruit trees, mulberries or tea, are grown on hillsides they, too, 
are usually either terraced or contoured. The beds of rivers and streams arc 
provided with check dams or groynes, made of carefully fitted masonry, in 
order to reduce scour and erosion; and on the steepest slopes, where land- 
slips are liable to occur, no expense is spared to bring these under control. 
Retaining walls of masonry or concrete are built in series and real danger to 
life and limb may be involved in the work. Protective planting of steep 
slopes liable to erosion is highly developed. 


Agricultural research and advisory services 


The population of Japan has almost doubled in the present century and 
food production has been not far short of doubled as well. Since the tra- 
ditional agriculture was already at quite a high level, so great an increase in 
production could not have been achieved without effective research and 
advisory services. These were founded in the latter part of the nineteenth 
century and, despite some adherence to outdated methods, a great deal of 
useful work has been done. 

Plant selection and breeding, soil and manurial studies and the control 
of pests and diseases have all played their part; there have been valuable 
fundamental investigations in laboratory and plant house, as well as trials 
and demonstrations in the field. Paddy soils and the manuring of rice have 
received special attention. 

On the advisory side there was an unfortunate period during the 1930s 
and 1940s, when the government used the system as a rural control agency 
and the farmers came to view the advisory officers with suspicion. Since the 
war this suspicion has been dispelled by building up a new extension service © 
under American advice. Now there are about 10,000 field agents, men and 
women with arm bands, lapel buttons, and green bicycles, who penetrate to 
every part of the countryside. Posters and pamphlets, film slides and 
movies are employed and clubs have been formed for farm boys and girls. 
Instruction is given on rural home improvement as well as on better farming 
methods. 


The crops: Rice 


Rice is by far the most important single crop, whether on a basis of area, 
cash value or productivity. The area occupied by this crop, 74 million acres, 
represents 60 per cent of the total arable area. The average yield per acre in 
recent years has been about 3,700 Ib (33 cwt or 82 bushels). This places 
Japan among the most intensive rice-producing countries in the world, in 
terms of yield per acre, although several countries that grow a relatively 
small extent of rice on particularly fertile alluvial soils—Spain, Italy and 
Australia—obtain even higher yields. Japan’s claim to distinction is that the 
average is so high for a large area of rice growing on all kinds of soil—good, 
bad and indifferent—and on hilly land, as well as on the plains. 

The yield was not always so high. Towards the end of last century Japan’s 
average rice yield was below 2,000 Ib per acre. For traditional methods of 
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farming, this in itself is quite a good figure and one which is approached by 
few other Asian countries today, except those making effective use of modern 
methods. Nonetheless, it could be improved, and during this century an 
increase of over 70 per cent in yield per acre has been achieved by scientific 
methods of selection, breeding, manuring and pest control. There has also 
been some increase—about 25 per cent—in the acreage under rice. 

The Western visitor to Japan is at once impressed by the immense amount 
of careful, painstaking labour that is put into rice growing. The seed is sown 
in separate seedbeds and the young rice is transplanted—a back-breaking 
job—the seedlings being set out in carefully measured rows so that inter- 
cultivation and weeding are possible. The mature crop looks heavy to the 
eye and some degree of lodging is common. When harvest time comes the 
grain is reaped and threshed by hand; if the plants are not fully ripe, they 
are hung up in rows to dry before threshing. Channels are dug in the fields 
to hasten their drying out. Such operations facilitate the growing of two 
crops a year: in spring the rice is sown in small seedbeds, while the main 
fields are still occupied by winter dry-land crops; and in autumn harvesting 
the rice before it is fully ripe allows the farmer to drain, dry and prepare the 
soil for the coming winter’s crop. 

There are many other aspects of intensive rice cultivation in Japan—the 
combination of careful, traditional methods with modern improvements, 
such as heavy fertilization, which there is not space to describe here. The 
sum total is so effective that it is now being used as a model in other Asian 
countries: in India, for example, what is officially known as “the Japanese 
method of rice culture” is being widely introduced under the stimulus of 
intense government propaganda. Exaggerated claims have sometimes been 
made in the course of the propaganda: the method cannot work miracles, 
but, nonetheless, it sets a pattern of good cultural standards which will 
certainly improve yields in countries where rice has previously been grown 
in haphazard fashion. 


Other cereals 


The most important cereals grown in Japan, apart from rice, are winter 
wheat and barley. Together they cover more than four million acres, being 
grown partly on drained paddy fields and partly on dry land previously used 
for other summer crops. Average yields, around 2,000 Ib/acre (18 cwt or 34 
bushels), are well above those in other Asian countries, but are still capable 
of improvement. In the past, wheat and barley have not been so well looked 
after or manured as paddy rice in Japan, but more attention is now being 
given to them. 

Various other cereals are grown, including oats and rye in winter and 
maize and millets in summer, but the areas are so small that they need not 
be considered here. 


Sugar 

Some tens of thousands of acres of sugar-beet, and a few thousand acres 
of sugar-cane, are planted, but the amount of sugar they produce is small 
compared with what is imported, mainly from Taiwan (Formosa). 
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Potatoes 


The next most important starchy foods after the cereals are the tubers, 
both Irish or white potatoes and sweet potatoes. The former occupy about 
half a million acres, mainly in Hokkaido; the latter cover (with yams) not 
quite one million acres. The yields for both are low, averaging between 5 and 
6 tons/acre, and, as with the winter cereals, considerable improvements in 
production are possible. 


Legumes 


There are over 600,000 acres of beans (including broad beans, but ex- 
cluding soya beans) and of peas, which are harvested when ripe, largely for 
human consumption. They are mainly grown in winter, alternating with the 
rice crop. After threshing, their stems and leaves are fed to livestock; other 
legumes also grown in winter are fed green to the animals or dug in as green 
manures: these include mainly the vetches and Chinese clover, Astragalus. 


Oil seeds 


The most important is another legume, the soya-bean, which is grown in 
summer. The crop is generally planted along the bunds between the paddy 
fields, although it may also be grown separately; its total area is estimated at 
over one million acres. The seeds are either pressed to extract their oil, the 
residual cake being used as fertilizer or cattle feed, or else they are made into 
human food in the form of bean curd and soy sauce. 

Next in importance as an oil-seed crop is rapeseed, grown in winter and 
occupying over 400,000 acres. The oil, the same as the “colza oil” of Europe, 
is now used chiefly for cooking. 


Other crops 


The foregoing are the field crops occupying the largest areas, but large 
quantities of market-garden vegetables are also grown in the country as well 
as around the cities. There is a considerable cultivation of rushes for weaving 
into mats, used for sleeping on as well as a floor covering; the growing of 
fruit trees, including stone and pome fruits and citrus, has reached a high 
level of skill; tea, grown as bushes or low hedges, is, of course, important in 
the south of the country; and mulberries for raising silkworms are still a 
valuable crop. Many of the bush and tree crops are grown on sloping land. 


Livestock 


Although grassland farming as known in Western Europe does not exist, 
large numbers of livestock are, in fact, kept, living mainly on crop by- 
products, barley and some rough grazing on the hillsides. There are nearly 
three million cattle, mainly draft animals; between half a million and a 
million each of goats, sheep and pigs; and over 40 million head of poultry, 
including chickens and ducks. 


Manuring 
Japan, which borrowed so many elements of its civilization from ancient 
China, adopted also the Chinese usage of local manures: these include dung 
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and farmyard manure, night-soil and urine, composts, oil-seed cakes or 
meal, fishmeal, crushed bones, and wood or straw ashes. In addition, start- 
ing with superphosphate towards the end of the nineteenth century, and 
using increasing amounts of sulphate of ammonia since the early years of the 
present century, Japan has steadily increased its consumption of fertilizers 
until today it is the heaviest user of chemical plant foods per acre in the 
world, 

In Japan there is no conflict between “natural” manures and “artificial” 
fertilizers. The production and conservation of the local manures had gone 
on for centuries and—during the war in particular—had been stepped up to 
the practical limit, but it was self-evident that this alone could not ensure 
sufficient food for the people. Additional supplies of plant nutrients had to 
be brought in from outside, or by chemical synthesis from the air, in order 
to increase crop production further. 

The use of fertilizers in Japan or the manuring of individual crops are 
discussed in detail by the author in Fertiliser Society Proceedings No. 41, 
1957. The quantities of plant food applied in the form of local manures are 
of much the same order as those applied in chemical fertilizers. Since the 
latter averaged, in 1954-55, 89 lb nitrogen, 42 lb phosphate (P,O,) and 65 Ib 
potash per cultivated acre, it is evident that the total quantities of plant 
nutrients applied per acre are very large, averaging nearly 400 Ib in a year, 
although not all of this is readily available to the crops. Such large quantities 
are not all put on at once, but divided applications and top dressings are 
made use of. 


Crop protection 


When the crops have been planted and manured they still have to be 
protected from pests and diseases. Weeds are not much of a problem, be- 
cause, with small farms and large families, plenty of labour is available for 
hand weeding and the Japanese tradition of good farming will not allow 
many weeds to reach maturity. Insect pests and fungus diseases are 
numerous, however, in Japan as elsewhere, cereals, potatoes, fruits and 
vegetables being especially affected; much attention has also to be given to 
pest and disease control. For rice the situation has been described by 
G. Watts Padwick in Outlook on Agriculture (1956, spring, p. 21). The 
remarkable thing, to a Western observer, is the extent to which modern 
insecticides and fungicides are being used by relatively impoverished peasant 
farmers. In 1954, for example, over 40,000 tons of insecticidal dusts were 
applied to rice alone. The treatments are effective and much more than repay 
their cost, which makes it worth while for even a poor man to use them. 
Special low-priced equipment is being made by Japanese industry for apply- 
ing the pesticides and these items are turned out in very large numbers. 


The future 


If the Japanese people are to remain living peaceably at home, they must 
grow more and still more food, because it will be a long while before the 
rapid population growth is checked. Even though an increasing proportion 
of cereals and animal products may be purchased abroad, this cannot be 
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pushed too far, since the food will have to be paid for by exports which will 
be meeting intense competition from other manufacturing countries. 

There are two main ways of increasing home food production in Japan as 
elsewhere: by increasing the area of cultivated crops and by raising the out- 
put per acre. As will be appreciated, neither is likely to be easy. At first 
sight it might appear that in a country where six-sevenths of the land area is 
uncultivated it would not be hard to expand the cultivated area. But all the 
level land is already under crops and what remains is mostly steeply sloping. 
Something can be done—the work has been going on since the war—to 
bring the gentler slopes under cultivation, yet progress has been slow. Soil 
erosion is always a danger and terracing is expensive. 

A better approach here would be to use the less steeply sloping land, in- 
cluding the coarse grasslands mentioned in the introduction, as improved 
pastures for intensified animal husbandry. This is an aspect of farming, as it 
is understood in Western Europe, to which the Japanese have so far given 
little attention. Something has been done in Hokkaido to utilize the extensive 
grasslands there, especially for sheep raising. Eventually, experience gained 
in managing animals and pastures in Hokkaido may perhaps be applied 
further south, where the problems are greater. Much research work will be 
needed to find what are the best pasture species, and the best methods of 
management and manuring, in the southern islands of Japan. Success would 
mean a considerable addition of home-grown animal products to the 
Japanese diet. 

Turning to the other way of increasing agricultural output—that of in- 
creasing the yield per acre—although the average yields are high, they could 
be higher, especially for winter cereals and the two kinds of potato. As was 
remarked earlier, these crops are not, on the whole, either so well cultivated 
or manured as is the rice crop, and improving their yields would not be too 
difficult. Rice itself has already reached such a high level of yield that the © 
effect of “diminishing returns” is evident and progressively greater effort and 
expenditure will be needed to raise yields still further. Yet by no means all 
Japanese farmers are getting such high yields as the best cultivators obtain 
and a gradual improvement in the methods of the less skilled farmers could 
help to raise average yields of rice as well as those of other crops. 

In the course of these developments more farm machinery will doubtless 
come into use and more chemical fertilizers and crop-protection materials 
will certainly be employed. Indeed, Japan and Holland seem likely to take 
part in semething of a race to increase the consumption of plant nutrients 
per acre and it will be interesting to see what levels are ultimately reached. 

By making full use of these and all other scientific aids to farming, there is 
no doubt that Japanese cultivators can produce still more food than they 
do today. An increase of 50 per cent in overall production, as a result of both 
land reclamation and higher yields per acre, would not seem beyond the 
bounds of possibility. This, with some increase in imports, would feed the 
growing population for, say, another quarter-century, by which time family 
planning could have brought the increase in numbers under control. 

Acknowledgment is made to FAO publications, for most of the statistical informa- 
tion that is used. 


This article has been reproduced from the September issue of 
“World Crops” by kind permission of the author and the editor. 
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Month in the Forest 


J. D. U. Warp 


Silvicultural Techniques—“Industrial” and “Biological” — 
Animals and trees 


To people with between ten and a hundred acres of woodland, talk of silvi- 
cultural theory and policy may sound rather pretentious and, possibly, for- 
bidding. But it can be argued that the less you have the more important it is 
to manage it well. Most of the well-managed woods in this country, in- 
cluding nearly all of the Forestry Commission’s plantations, are worked on 
what I will cail an industrial, or regular, system. The plan is fairly simple 
and can be loosely compared with growing a farm crop such as wheat. You 
plant an area with trees; it could be of one species only, or of two or three in 
mixture. You tend it (including systematic thinning) and when it is ripe, you 
harvest it—by the act known as clear-felling. Then you start all over again, 
replanting and so on. 

This kind of silviculture, whose main roots are in German practice, has 
scored some striking successes, for example, in larch plantations in the past. 
and the growing of various conifers for pit-props in recent times. And it has 
been the dominant “school” in Britain. 

Another theory, tending to gain favour, has a quite different approach and 
different aims. The concepts of plantations and crops are subordinated. The 
advocates of this theory say that what is wanted is a biological and irregular 
approach, rather than one which is industrial and regular. A wood should be 
perpetual and should never be clear-felled. It should contain not only a 
mixture of different species, but also of different ages: unevenness becomes 
a merit. Trees will grow better and faster in more natural conditions, and 
they will be healthier and therefore more resistant to pests and diseases. 
Felling, whether for thinning or because they are ripe for harvesting, should 
be on a selective basis. Replacements, as far as possible, should be from 
abundant natural regeneration—that is, from the seed which falls on the 
floor. (It is assumed, of course, that there are no rabbits.) The condition of 
the soil in this kind of wood will be maintained or improved; in such an 
uneven, mixed forest, the floor is not carpeted by four inches of sour needles 
which don’t break down—as in some “industrial” plantations. This more 
biological, irregular system of silviculture springs from a mixture of nature 
and French and Swiss schools. 

It would be injudicious to come down categorically in favour of either 
method, but three points may be made about the biological approach. First, 
while it is in a sense more natural (and such a woodland may look natural 
to the casual observer), it is also scientific. The word “natural”, though 
almost inevitably used, is really misleading because this kind of “natural” 
forestry is, in fact, more difficult to practise well than the “unnatural” in- 
dustrial system. Secondly, if a man has the requisite knowledge or relevant 
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flair, the biological approach has a special claim for consideration on the 
fairly good, old woodland soils, carrying a nucleus of well-grown trees, 
commonly associated with farmlands. (Obviously, if you start, as the Forestry 
Commission so often has, with bare moorland or impoverished, high-altitude 
grazings, it will normally be generations before you can consider developing 
out of the industrial system into mixed, permanent forest.) Thirdly, there are 
dangerous pitfalls: when an owner gets into the habit of felling or selling the 
best timber trees (sometimes called “negative selection”) with his eye on 
maximum income rather than capital appreciation, then the mixed, uneven, 
irregular, biological system can lead to steadily worsening conditions. This 
is what has happened in so many places in England; the deterioration, 
though not obvious to urban country-lovers (who think of woods purely as 
an amenity), can be clearly seen by anyone with a knowledgeable eye. A 
notorious example of things having gone wrong in this way may be found on 
the Chilterns, where extensive beechwoods, so often praised as an example 
of natural forestry, are in fact an awful warning: for generations the best 
trees have been taken to make furniture and the poorer specimens left as 
the nucleus of the woods of the future. 

There are many opportunist possibilities in woodland management, and 
common sense may suggest modifications or combinations of different tech- 
niques. One must beware of drawing hard and fast lines. But it is, perhaps, 
as well to decide whether, in your aims and endeavours, evenness is a good 
thing or not. 

* * * 

At a forest meeting recently I was told of a technique for weeding young 
plantations by the use of animals. A horse, which had by mischance entered 
a young conifer plantation, was seen to feed busily between the trees, but not 
to eat them. This started ideas, and sheep were also found to be helpful. But | 
this does not seem to be a technique for the inexpert, part-time woodman or 
forester. It would be safer to keep to the older principle—that, in general, 
cattle, horses and sheep are enemies of trees and the practice of forestry. 

Some trees are much more susceptible to damage by animals than others. 
Almost all species except birch are liable to suffer from rabbit attack. Apart 
from that, conifers are the red squirrel’s favourite; sycamore, beech and ash 
the grey squirrel’s. In general, broad-leaved trees, and particularly poplars, 
are more likely to be damaged by cattle and horses than are conifers. When 
young trees of any kind are attacked, and if time and the number of casual- 
ties permit, the judicious use of pruning knife or secateurs may greatly lessen 
the damage done. If a torn or shredded leader is cut back to an undamaged 
branch or bud, there is often a good chance that the tree will make a new 
leader so well that a straight or nearly straight stem is eventually developed— 
which is not nearly so likely if nature is left to cope unaided with the wound. 

Here is an animals-and-trees puzzle to which I should dearly love a solu- 
tion: yew is widely known and well proved to be deadly dangerous to cattle 
and horses in this country. Yet, as the late Professor R. §. Troup (quoted by 
Dallimore and Jackson) once noted, yew is commonly and extensively lopped 
(sometimes to the extent of causing the death of the tree) as cattle fodder in 
Hazara in India. 
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Talking about poultry 

The recent report of the Ontario Poultry Conference has caught my atten- 
tion and in particular the scientific approach of the Canadians to some of 
their practical problems. Work with range-reared birds is a case in point. 
Their egg production was compared over a period of ten months with that 
of birds reared intensively. The range-reared birds laid more eggs and 
required less food per dozen eggs produced. Moreover, the range-reared 
birds gained more weight, but there did not appear to be any difference in 
mortality due to the method of rearing. Also quality of eggs from the range- 
reared group was markedly higher, although the weights were lower than 
those from birds reared intensively. 

We all know that what applies in Canada may not work in this country, 
but these notes certainly made me think. Whatever the future holds for egg 
producers, these points are of prime interest. Let’s just look at them again: 
more eggs—less food cost—better quality. Surely these are of the greatest 
interest to all commercial egg producers at the moment, and this might be 
an indication that the trend to intensive rearing is not the complete answer 
to all our troubles. On the other hand, if we are going to cuntinue rearing 
birds on range, then the job must be done under conditions which require 
the minimum of labour and give the maximum services to the operator who 
is working on the unit. 

What I cannot understand is why the egg weights are lower in the range- 
reared group; for if these birds had the body weight advantage, one would 
normally expect the egg weight to follow. 

Turning to the Progeny Testing Stations, we started our first egg recording 
season at Great Bookham on September Ist with pullet flocks coming in at 
about 9 per cent production. From previous work, I feel this to be a promis- 
ing beginning, and certainly the birds are in good fettle. (All our Rhodes and 
Sussex averaged 4} Ib at 16 weeks, and this without undue fat.) This raises 
a query that crops up every year. When should the mature pullet be taken 
off growers’ ration and put on to layers’? This is not easy to answer, since 
the problem is tied in with rate of maturity, body size and the possibility of 
prolapse if the birds are pushed too hard. At this point we must remember 
to judge the birds as a flock and not as individuals. Personally, I like to have 
the birds on half layers’ and half growers’ ration when they reach 8-10 per 
cent production and to go over completely to the layers’ ration within 10-14 
days after this. I feel strongly that it pays to take at least two weeks to make 
this change-over, especially as nowadays the intensive housing and other 
factors all tend to urge the young bird into production almost too quickly. 
I do not believe it possible to have production rising very fast and to get 
satisfactory egg weights at the same time. ; 

C, T. Riley 
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Poultry at Barnby Moor 


On Friday, Sth September, Messrs. Thornber Ltd. of Mytholmroyd, Yorks, 
entertained representatives of the press at Trinity College Farm, Barnby 
Moor, near Retford. The farm covers about 120 acres in all, and is divided 
into two nearly equal parts by the Great North Road. Most of the land will 
be used for chick rearing, first in hay-box folds and then in range shelters. 
All breeding on the farm is under intensive management. Flock matings of 
the grandparent stock of the commercial hybrids are carried out in deep- 
litter houses, which reveal a gradual improvement in design and in insulation 
as fresh buildings have been added. This improvement is reflected in an 11 
per cent increase in production from fully comparable stock housed in the 
latest buildings to be erected. 

Apart from these flock matings, there are two houses devoted to experi- 
mental breeding for testing new basal lines designed either to improve exist- 
ing hybrids or to evolve new ones. These houses contain four rows of pens 
7 feet square, each holding one male and ten females, and there are two 
service gangways with pens on each side. The nest-boxes, waterers and 
feeders are all accessible from the gangway, so that an attendant has only to 
enter a pen to collect floor eggs or to turn the litter. The waterers are a 
simple home design, easy to clean and they reduce splashing to the minimum. 
One feed trough services two pens and, if filled to two-thirds capacity, will 
suffice for a week’s food with virtually no wastage. These breeding houses 
are of the latest construction, well insulated and very easy to clean, since the 
roof trusses are made of flush resin-bonded timber; there is very little to 
hold the dust. The grass areas are kept in an excellent state of management 
by a breeding flock of 350 sheep, and it is unnecessary to use any mowers. 

This farm is one of three at which experimental breeding is carried out, 
the other two being in the Mytholmroyd area. It is also one of five farms on- 
which the grandparent matings are now carried out, so spreading the risk of 
loss of all of one line through disease on any one farm. The progeny of the 
experimental breeding lines is tested on a large number of co-operating 
farms to which the farm supplies free 175,000 day-old pullets in exchange 
for the detailed records collected for them by the farmers under a number of 
environmental conditions. Mr. Thornber’s forecast of the birds which will be 
commercially available four years from now was that they would give an 
additional twenty eggs per bird with 5S per cent lower mortality and depletion 
rate and, since there would be no increase in body size, they would have a 
better food conversion. 

W. M. Alicroft 
Tractor sense 


Most field operations in winter are more concerned with individual 
machines and workers than with teams. Jobs such as ploughing call for one 
man and one tractor, and even tasks like muck spreading are often best done 
in single units. But in individual work, just as much as in team jobs, when 
the engine of a tractor is running it should be doing productive work all the 
time. 

Take ploughing, for example. A little planning can reduce idle tractor 
running in traditional methods of working in lands. On soils where drainage 
by an open finishing furrow is not needed, one-way ploughing with a 
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reversible plough can save as much as 13 per cent in fuel and tractor time, 
because there is no setting of ridges or finishing off between lands. 

Round-and-round ploughing with an ordinary plough can also cut down 
light running, whether starting on the headland and working inwards, or 
working outwards from the middle of the field. 

Starting at the headland and travelling round and round the field can be 
done without turning with the plough in work, if the diagonals are left un- 
ploughed until the main ploughing has been completed. Make the diagonals 
wide enough to allow the tractor and plough to turn into the next furrow 
without reversing. When a directly attached plough is used the diagonals can 
be narrower than is needed for a trailer plough. In a rectangular field, if the 
diagonals are marked out with a marking furrow, they can be kept at a 
constant width across the field, and this will save veering out short ends 
when the diagonals are ploughed out. When ploughing the first diagonal, 
trip the plough out where it crosses the other unploughed strip, and plough 
the second diagonal from corner to corner direct. 

Starting from the centre entails a loop turn at each corner when a trailer 
plough is used, or lifting and reversing when a directly attached plough is 
employed. Unless the centre of the field can be judged from the track mark- 
ings of a previous harvesting operation, it must be calculated. To do this, 
pace the middle of the field in its shortest direction and then divide the 
number of paces by two. Mark a distance four paces shorter than this figure 
all round the field from the edge towards the centre. A furrow drawn round 
these marks will enclose a small plot in the middle of the field which can be 
ploughed by gathering furrows around a ridge set down in its centre. Then 
the rest of the field can be ploughed by working round and round this small 


Piece. 
H. J. Hine 


Land use and subsistence farming 


In any consideration of the development of world agriculture, the utiliza- 
tion of the land is fundamental. Thus, as C. P. Shastri points out in a recent 
issue of the Journal of Farm Economics, one distinguishing feature of the 
agricultural economy of India, compared with that of the U.S.A. or the U.K.., 
is that farms have not emerged as commercialized enterprises and are not 
much affected by the modern industrial system. The patterns of agricultural 
development in the U.S.A. and the U.K. have followed the demand of the 
world market for agricultural products and have consequently been organ- 
ized for the purposes of meeting this demand. Farming for these countries is 
therefore essentially a business proposition, that is, a business venture to be 
started or abandoned according to the prospects of profits or losses, without 
any special bonds grown out of tradition as to the size and constitution of 
holdings inherited from the past or as to the age-old methods of cultivation. 

In India and other undeveloped countries, where the system of subsistence 
farming is predominant, land utilization has not reached a point of scientific 
adjustment. The structural adjustment in agriculture is one of the major 
factors preventing maximum utilization of land. Indian agriculture is still a 
way of living, the farm being a family home more than a business unit. 
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Farming on television 

To the signature tune of A Quiet Stroll, the B.B.C.’s new weekly half-hour 
television service for farmers will make its début at 12.30 p.m. on Thursday, 
October 3rd. The programme will be called, quite simply, Farming, and its 
Chairman, whose job it will be to introduce the feature, will be a farmer well 
recognized as being good at his job. The first Chairman will be John 
Cherrington, who farms near Andover in Hampshire. In time, other farmers 
will be invited to take the chair so that other parts of the United Kingdom 
may be represented. The interests of the horticultural grower will also be 
catered for; thus apple harvesting and grading in Essex will form a sub- 
stantial part of the programme to be televised on October 10th. 

The form of the programme will be flexible, but basically its structure 
will be as follows. Topical stories and pictures reporting current events of 
farming interest—important pedigree livestock sales, demonstrations, meet- 
ings, personalities in the news, and so forth. There will be visits to indi- 
vidual farms, so selected as to give each part of the United Kingdom a fair 
share of the programme. These visits will usually take the form of an 
interview between a member of the B.B.C. agricultural staff and the farmer. 
The interview will be filmed on the farm and the viewer will see pictures of 
the farming operations as the interview proceeds. Sometimes farm visits 
will be filmed in two stages at different seasons so that the effect of certain 
operations carried out some months earlier can be seen. Some time, almost 
every week, will be set aside for a straight technical demonstration. More 
often than not this will be arranged specially for the programme, as is the 
case for example with three filmed demonstrations on ploughing techniques 
scheduled for late October and November. Sometimes the demonstration will 
take the form of a filmed report of a national farming demonstration; for 
example, the potato harvester trials and the sugar beet harvester trials. 

Occasionally, it is planned to devote more than the usual amount of time 
to a special inquiry. The first example of this under current preparation is a 
review of pig housing methods by Mr. W. T. Price, the Principal of Harper 
Adams College. It is also proposed to conduct a series of inquiries into 
important national agricultural bodies working in the fields of marketing, 
research and education. 

It is hoped too that programmes will be televised from the leading agri- 
cultural shows. 

Forestry will also claim its share of the programme. It will not, of 
course, cater for the needs of the specialist forester, but attention will be 
paid to the importance of proper plantation and woodland management 
where it concerns the farmer; for example, in the case of home-grown timber 
as an additional source of revenue, the provision of shelter-belts, fencing 
materials, and so on. 

Reports on important farming events overseas will be included whenever 
possible, and arrangements are already in hand for coverage of the Royal 
Show, Kenya (October), the Royal Winter Fair, Toronto (November), the 
Chicago International Livestock Exposition (December), the New Zealand 
Royal Show, and the Sydney Sheep Show. 

This new programme, which should be of the greatest possible help in the 
promotion of agricultural thought and practice throughout the country, will 
be produced by Mr. Hilary Phillips from Birmingham. 
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SAVING TIME IN THE COWSHED 


On a dairy farm of 250 acres the milking routine with a 60-cow Friesian herd and 
followers, in a normal type of double-standing cowshed, was for the head herds- 
man to manage five bucket-type milking units and to machine strip. His assistant 
used to feed, wash, use a strip-cup, and take away full churns as necessary. The 
throughput was 38 cows an hour. Under these circumstances, the head herdsman 
was overworked, unable to keep to a definite routine and had no time to inspect 
his cows or cope with emergencies. His assistant was idle for about 40 per cent 
of his time. There was no constant milking time, which for the same cow varied 
between 3 minutes in the morning and 11 minutes in the afternoon, and suggests 
that a good deal of overmilking occurred. Some cows waited more than 3 minutes 
after being washed before the unit was put on. Here was a case for a little work 
study. 

A new method was devised, by which enlarged silage self-feeding was arranged 
and four man-hours saved a day for work elsewhere on the farm. The head 
herdsman and his assistant now have three milking units each and work quite 
independently. The throughput of cows has been increased to 50 an hour, the 
average milking time reduced from 7 to 6:3 minutes, there is 15 per cent free 
time to inspect cows and allow for emergencies, constant milking times for each 
cow, no overmilking, and no idle time. 

What is the cost?—the price of one new milking unit. 

Case study reported in “Farming Review” 


GOSLINGS AND GIZZARD WORMS 


Gizzard worms are one of the chief causes of mortality in goslings. Birds so 
affected lose condition very quickly and, after showing symptoms of general 
weakness for three days to a week, are usually emaciated when they die. 

The white or yellowish-white worms measure from 4 to 1 inch long and are 
as fine as cotton thread. They bury their heads in the wall of the gizzard, 
causing extensive sloughing of the inner lining. 

The best way of preventing this condition is to keep goslings completely separ- 
ated from older birds, which, although more resistant to the worms, may 
harbour the infection without showing symptoms. The worst outbreaks occur 
on damp ground, which should be avoided wherever possible. 

The best treatment is to give carbon tetrachloride in capsules, in a dose of 
2, 3 or 4 c.c. All the birds in the flock should be treated; but since this drug is 
poisonous, a few birds should first be dealt with separately to make sure that 
the dose is correct and that the flock is not in a sensitive condition. 


NEW LOOK DAIRY SHOW 


The Dairy Show opens at Olympia on 22nd October for four days. The Duke 
of Edinburgh, who is President of the British Dairy Farmers’ Association, will 
be attending on the morning and afternoon of 23rd October. 

The layout of the Show this year (particularly on the upper floors) is being 
completely reorganized. Among the changes there will be a new section for live 
bacon pigs and sharper focusing on the dairy produce section. 

The first Dairy Show was held in 1876 at the Agricultural Hall, Islington, 
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where there were less than 1,000 entries. The modern Show, staged under one 
roof and covering an area of some 450,000 sq. feet, attracts some 400 trade 
exhibitors and 10,000 entries. 


MARKETING OF TURKEYS 


The aim of every turkey producer should be to market his birds as soon as a 
properly finished condition is reached. Experiments have shown that the greatest 
efficiency of food conversion occurs up to 20 weeks of age, after which more 
food is needed per lb of weight gained. By the 20 week stage, the turkey will 
have reached 70 per cent of its market weight from about 40 lb of food, whereas 
a further 46 lb of food is needed to add 6 lb in body weight. Hence, retaining 
turkeys after they have reached the best market condition is rarely advisable. 

It is equally important, of course, that turkeys should not be killed in an 
unfinished condition. Otherwise a reduced price per pound of flesh will be 
realized and the sale of improperly finished turkeys can only result in unsatis- 
fied consumers. 

From the consumer’s point of view, it is not so much the price per pound of 
turkey meat, but the total cost of the bird which is the deciding factor. Conse- 
quently, the bird must not be too large, for very few turkeys are wanted above 
16 lb in weight; nor too small, certainly not less than 8 lb. Of course, the hotels 
and restaurants provide the market for the heavier turkeys, weighing 18 to 20 Ib 
and over, for which, however, the price obtained per lb is always lower than 
that of those sold to the housewife. 

Provided producers set out to supply the type of bird the housewife wants, 
there is clearly scope for expansion in this field of the poultry industry. 


University of Bristol 


GRASSLAND UTILIZATION COMMITTEE 


A committee under the chairmanship of Sir Sydney Caine, K.C.M.G., has been | 
appointed by the Minister of Agriculture, Fisheries and Food, the Secretary of 
State for Scotland and the Secretary of State for the Home Department to 
inquire into the utilization of grass in Gt. Britain. Under its terms of reference 
the committee will consider and make recommendations upon methods of further 
stimulating the better production and use of grass, in conjunction with other 
green fodder crops, with a view to reducing the cost of production of livestock 
and livestock products and securing economies in imports of feedingstuffs. 


WHEAT BULB FLY 


The large acreage of fallows and the backwardness of potato crops this summer 
has meant that more land than usual has been available to the wheat bulb fly for 
egg laying. Although at the time of writing it does not seem that the attacks will 
be any heavier than those in the last year or so, many farmers are anxious to 
know what precautions can be taken other than earlier sowing. 

No chemical is completely effective in preventing wheat bulb fly attack, but 
there are materials which will nearly always reduce damage and in certain 
circumstances, particularly on late-sown or backward crops, may give a very 
marked improvement. Assuming a normal season, no special protection against 
the larva of the fly need be given to seed wheat sown by mid-October up to the 
first week in November, since the plant should by then have established itself 
and started to tiller before the eggs have hatched. For crops of winter wheat 
sown after this time, however (or even with earlier sowings if cold weather 
appears likely to delay establishment), it may be a wise precaution to dress seed 
with either 40 per cent aldrin, 40 per cent dieldrin, or 40 per cent gamma-BHC 
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(with the usual organo-mercurial) at a rate of 2 oz per bushel. Alternatively, 
wheat can be combine-drilled with an aldrinated fertilizer at the recommended 
rate. 


WORTHWHILE SPRAYING OF CEREALS 


German experience with the hormone weed-killers MCPA and 2,4-D, used for 
controlling weeds in corn crops, shows that increases in yields were progressively 
less as the date of spraying advanced. Thus spraying at the 4—5 leaf stage in- 
creased yields by 15 per cent. Delaying the operation until the 8—15 leaf stage, 
produced an increase of only 7 per cent in yield. When the crop was fully tillered, 
spraying only increased yield by 4 per cent. 

Where weed infestation was less than 25 per cent, spraying raised yields only 
by 4 per cent, but an 18 per cent gain was observed when weed infestation was 
over 50 per cent. With weeds present on this scale, 26 per cent higher yields 
were obtained from crops sprayed 6 weeks after sowing; 17 per cent higher 
when spraying took place after 7 weeks; and 9 per cent after 8 weeks. After this 
time, spraying was of little use. 

The figures refer to the results of 10 years’ work involving nearly 1,000 
experiments. 


PIG COMFORT 


Farmers should give more thought to the planning of their pig buildings before 
putting them up, said Mr. D. S. Soutar at the Harper Adams Pig Conference. 
Of all farm animals, the pig is the most sensitive to its environment, and bad 
housing is all too often the cause of mortality among young pigs. It is generally 
considered that farrowing sows and fattening pigs require a house temperature 
of 60° F, but piglets need 70° F. Outside yards, he said, often set up floor 
draughts and lower internal temperature. Modern systems of ventilation can 
ensure fresh air without draughts in a totally enclosed house. Large houses can 
be designed so that sections are rested from time to time, so helping to keep 
down disease, control temperatures and minimize inter-pen disturbance. 

The running of sows in large groups may lead to the bullying of newly-weaned 
sows and consequentially to lowered conception rates. Some farmers, said Mr. 
Soutar, are therefore building sow-houses to hold two or three sows in each pen. 


MENACE OF LIVER FLUKE 


In a recent survey by the Veterinary Research Division of the Ministry of 
Agriculture for Northern Ireland, it has been estimated that liver fluke in cattle 
in Northern Ireland last year was responsible for the loss of approximately 360 
tons of liver. Assuming a price of 2s. 6d. per lb, this amounts to the staggering 
figure of £100,000! For sheep, the relative losses were 26 tons at a value of 
£7,500. 

It is figures such as these which emphasize the menace of liver fluke to our 
own herds and flocks. 


SNAILS BUT NO PHOSPHATE 


On a certain farm in Galway there were signs of extreme phosphate deficiency 
in the soil. Examination of the sward and analysis of the herbage confirmed it. 
But soil analysis indicated that there was abundant phosphate in the soil! 

A more careful scrutiny of the soil revealed the reason for the apparent 
contradiction. Myriads of tiny snail shells were adding their high phosphate quota 
to the soil phosphate figures obtained by chemical analysis. Though the shells, 
and the snails inside, yielded “available” phosphate under laboratory conditions, 
they made no contribution to the plant food of the herbage. 
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Parasites and Parasitism. THomMas W. M. 
(CAMERON. Methuen (London), Wiley 
(New York). 35s. 


This book is not a conventional text- 
book of parasitology. It presents parasit- 
ism biologically, dealing with the parasite 
as “an organism which, for some reason 
or other, has a compulsory association 
with some other living organism”, the 
latter being its host. And the author tries 
to get away from discussion of parasites 
as organisms that do harm to man and 
his civilization, although he does use as 
examples a number of parasites which 
cause diseases of man and his domesti- 
cated animals, These being the author's 
intentions, it is not surprising to find that 
he has reduced morphology and system- 
atics to a minimum. It is assumed that the 
reader already has a working knowledge 
of general biology, but, nevertheless, he 
will find in the book enough about struc- 
ture and classification to guide him to an 
understanding of the general principles of 
parasitology. 

The parasites themselves are treated 
under the headings: Protista, a category 
which here includes the bacteria, fungi, 
spirochaetes, protozoa, viruses and rick- 
ettsiae; Coelenterata; Helminths (flukes, 
tapeworms, roundworms and their rela- 
tives); Annelida; Arthropoda; and Verte- 
brata. In this section the reader learns, not 
only about parasites discussed in fuller 
detail in text-books of medical and 
veterinary parasitology, but also about 
other species not dealt with by these 
books, such as the parasitic Crustacea, 
molluscs and vertebrates, so that his know- 
ledge is widened and general principles 
can be more fully explained. 

In the second section of the book these 
principles are further discussed in relation 
to the host. Parasitism, infectious disease, 
the factors governing the distribution of 
parasites and their control, host-specificity 
and evolution are successively considered. 
The book ends with a bibliography of 
authoritative books, research papers and 
journals from which further, information 
can be obtained, a classification of para- 
sites, a glossary and a good index. 

Features of the book are its wide scope, 


Book Reviews 


its attractive format and its line illustra- 
tions. The illustrations, which are all new, 
are clearly drawn and well reproduced. 
Many of them, especially those of life 
histories and of the parasitic Crustacea, 
are better than the corresponding illustra- 
tions in other books on parasitology. In 
this book—as in all books which are con- 
ceived on refreshingly unconventional 
lines—there are statements and opinions 
which may be criticized. But nobody has 
yet written a scientific book that cannot 
be criticized; and Dr. Cameron, who is 
one of the most experienced parasitolo- 
gists living today, has learnt his subject by 
years of teaching and original research. 
Whatever he writes must therefore com- 
mand respect. 
G.L. 


Grassland of New Zealand (Second Edi- 
tion). Sir E. Bruce Levy. Government 
Printer, Wellington, New Zealand. 30s. 


It can be readily appreciated that a 
second edition of this book, first pub- 
lished in 1951, was necessary to satisfy the 
continuing demand for the publication. 
The text has remained virtually un- 
changed. The preface to the second edi- 
tion is an excellent introduction, not only 
to the purpose of the book but to the 
personality of the author and his concepts 
of the needs and potentiality of New Zea- 
land grassland and its fundamental posi- 
tion in the economy of the country. 

The ecological regions of New Zealand 
are dealt with in sufficient detail to give an 
understanding of the regional variations 
in farming practices. The dynamic nature 
of grassland in response to its environ- 
ment is expounded. The environmental 
requirements and tolerances in respect to 
soil fertility, moisture and light, of a 
lengthy list of grasses and legumes are set 
out in tabular form as also are their 
growth form, seasonal growth and agro- 
nomic use. It follows that grassland man- 
agement must take into account, and 
satisfy as far as possible, the requirements 
of the most productive species that may 
be grown in any situation. It is quite ap- 
parent that the author is convinced that 
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over a large area of New Zealand the aim 
should be towards providing the soil fer- 
tility, and other conditions of manage- 
ment, satisfactory for ryegrass and white 
clover. This situation is to be achieved 
through the encouragement of white clover 
by the use of adequate quantities of phos- 
phates, lime, and possibly potash, in con- 
junction with intensive stocking. It is 
surprising that no mention is made of the 
value of trace elements in establishing 
legumes on certain soils and the reported 
success which has followed their use on 
hitherto unresponsive areas in New Zea- 
land. 

The chapter dealing with the conversion 
of rain forest to grassland—the felling, 
burning and oversowing, the whole ven- 
ture dependent on the vagaries of the 
wind to give a successful burn—makes 
delightful reading; the pioneering condi- 
tions under which large tracts of now 
highly productive grassland were won 
from high forest are vividly described. 
However, all areas have not been success- 
fully grassed, and the problem of second- 
ary growth and its control on hill country 
is fully discussed. Other chapters deal 
with the establishment and management 
of pastures, seeds mixtures, special pur- 
pose pastures, and objectives in the breed- 
ing of pasture plants. To farmers in 
Britain the seed rates recommended will 
appear excessive, and the use of relatively 
small quantities of cocksfoot or timothy 
in conjunction with heavy rates of the 
ryegrasses inexplicable. 

It is to be expected that the author, 
having a life-long experience of develop- 
ing uncultivated land into highly-produc- 
tive grassland, would have ideas and views 
as to the course of future development; 
these he propounds in the concluding 
chapters and in the preface to this edition. 
It is abundantly clear that, using present 
knowledge, there is scope for further in- 
crease in pastoral production, but there 
may be need for a new approach in organ- 
ization and finance. The author considers 
that, in future, there should be less de- 
pendence on single, hired men and more 
thought given to the wider employment of 
married men who need to be well housed 
on the farms or in small rural communi- 
ties. For financing further land develop- 
ment a strong claim is made for the big- 
business concept of finance and manage- 
ment efficiency, particularly for marginal 
and hill country. These thoughts are pro- 
pounded not in disparagement of the 
small, single-unit farm, which when effi- 
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ciently conducted is considered the ideal, 
but from a conviction that there are many 
who can use and guide large financial re- 
sources and fully employ a large number 
of both experienced and inexperienced 
workers. 

T.E.W. 


Packing and Storing Fruit on the Farm. 
(Economics of Fruit Farming—Report 
No. 3). R. R. W. FotLey. Department 
of Agricultural Economics, Wye Col- 
legs. 7s. 6d. 


The cost of preparing fruit for market 
is the most topical and controversial 
aspect of the fruit-growing industry. The 
study dealt with in this report is, as the 
author admits, incomplete, for although 
the survey on which it is based lasted 
three years and covered a sample of 
fourteen farms doing their own storing 
and packing it was not possible to obtain 
full cost records. Regrettably, too, no test 
could be made on the true value—in the 
form of improved market returns—of 
money spent in grading and storing. Cook- 
ing apples were more fully studied than 
dessert. This is perhaps unfortunate, as 
the newcomers to fruit growing, for whom 
the report is mainly intended, are more 
likely to be concerned with marketing 
dessert fruit. However, the author does 
not attempt to draw definite conclusions, 
but uses the facts revealed during the 
survey as a basis for economic comment. 

Although the report does not present a 
solution to the problems of top fruit 
marketing, it does contain much valuable 
information. The publication of the Runci- 
man Committee Report, which emphasizes 
good growing and consistent quality pre- 
sentation as an aid to successful market- 
ing, may cause many growers to consider 
changing their marketing methods. The 
cautious grower of top-quality fruit will 
want to look before he leaps, and a study 
of the facts and economic opinion mar- 
shalled in this report may be of great help 
in shaping his future marketing pro- 
gramme. On the figures presented here he 
may well decide either to bring a work 
study expert into his packhouse from the 
beginning—or become a member of a co- 
operative packing station and concentrate 
his energies on growing! 

The report is obtainable from the 
Secretary, Wye College, Ashford, Kent. 

DJ.McC. 
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The Common Lands of Hampshire. L. E. 
TAVENER. Hampshire County Council. 
21s. (22s. 6d. by post). 


Those who wish to understand some- 
thing about common land and common 
rights should read this elegantly-produced 
book. 


Dr. Tavener, although a geographer in 
the University of Southampton, has 
shown himself capable of being both his- 
torian and lawyer in addition. He cannot 
claim actually to have added to our know- 
ledge of the general law and history of 
commons, but he has produced a useful, 
general statement by way of introduction 
to his main purpose. There are a few 
minor errors in the general statements—I 
can claim no special knowledge of the 
particular commons in Hampshire—but 
these are mostly set right later in the text. 
It would be as well, here and there, for 
the reader to have some general aware- 
ness of the nature of life in medieval 
times. However, with such a subject 
compressed within 123 pages and written 
in so short a time, no one should cavil at 
the presupposition of some knowledge and 
the appearance of relatively unimportant 
mistakes. 


Dr. Tavener has divided his work into 
five parts. The first gives useful definitions 
of the types and nature of common 
rights, and describes historical develop- 
ments, including the efforts made since the 
middle of the nineteenth century to pre- 
serve commons as open spaces for air and 
exercise. Incidentally, it is a pity that in 
the formal introduction he does no more 
than hint at the falsity of the widely-held 
belief that all common land is accessible 
to the public as of right. The second part 
is a sort of geographical analysis of com- 
mons by administrative areas. This is done 
in a series of tables. The danger is that 
they may be cited as some evidence that 
particular land was at this time subject to 
common rights. Dr. Tavener has, there- 
fore, sensibly guarded himself to some 
extent against misleading posterity and the 
open-space enthusiasts of today by indi- 
cating where the land is of doubtful status 
so far as he can tell. In the third part, 
Dr. Tavener describes the types of soil in 
relation to the commons. He says that the 
relationship is distinot—which, bearing in 
mind why most common land has re- 
mained common, was only to be expected. 
The fourth part is a general description of 
the commons within the main administra- 
tive areas, and contains some fascinating 


information which will be of great interest 
not only to those who live in Hampshire 
but to those who merely visit it. The fifth 
and last part treats separately those com- 
mons which are near the New Forest and, 
therefore, of more interest to visitors. 

There are six appendices, including a 
list of the Inclosure Acts and Awards for 
the county, a reprint of the Return of 
Commons and Common Fields made to 
the Copyhold Commissioners on 4th 
August, 1873, a glossary of legal and 
other terms, and a bibliography. 

Copies of this book can be obtained 
from the Clerk of the County Council, 
The Castle, Winchester. 

L.D.G.R. 


Dean Forest and Wye Valley (2nd Edi- 
tion). (National Forest Park Guide). 
Edited by H. L. Epiin. H.M. Stationery 
Office. 5s. (5s. 4d. by post). 


Dean Forest and Wye Valley, an area 
comprising about 50 square miles, was the 
first National Forest Park to be formed. 
The Dean itself is far more solidly wood- 
land than, say, the New Forest, yet even 
so it is a complex (perhaps unique) with 
forestry claiming first place, traditional 
mining a very poor second, and small- 
holding with grazing rights a negligible 
third. The Wye Valley woods, though 
perhaps not officially designated as such, © 
might be described as a long-recognized 
area of outstanding beauty, with the gem 
of Tintern Abbey in its heart. 

The guide, the second edition of which 
is more compact, better illustrated and a 
little more instructive than the first, runs 
true to its excellent type. Here is a 
judicious mixture of forestry facts and ex- 
planation in simple form, local archae- 
ology, history and natural history, with 
special notice of geology and flora. The 
predominance of oak and the special place 
of sweet chestnut are remarked. The col- 
lapse of the Newland Oak (the stoutest 
tree in Britain) is mentioned, and birds, 
bats and insects have their pages. The 
“General Information” section tells of the 
main hotels in the area, the approaches, 
camping places, ancient monuments, prices 
of admission, etc. There is also a good 
bibliography of local books. The state- 
ment, with precise grid references, of 
forestry research plots will be specially 
welcome to any visitor who is interested 
in modern forestry. 

J.D.U.W. 
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Weather Map: An _ Introduction to 
Weather Forecasting (4th Edition). 
(Meteorological Office 595). H.M. 
Stationery Office. 10s. 6d. (11s. 2d. by 
post). 

Weather Map, which was first pub- 
lished in 1916, shows how weather maps 
are prepared. In the process it teaches a 
great deal about the weather of the 
British Isles. The third edition appeared 
just before World War II, since when 
great advances have been made in the 
techniques of weather study, and the 
public has become more weather-conscious 
and better informed. A new edition was, 
therefore, overdue. 

The forecaster is now much better pro- 
vided; the network of reporting stations 
has been greatly expanded, especially into 
regions that were previously “blank on 
the map” and over the oceans where 
weather ships are stationed and ships and 
aircraft in passage send frequent reports. 
Communications have been revolutionized 
by radio and teleprinter and, today, the 
Central Forecasting Office at Dunstable is 
able to assemble a much more complete 
picture of the weather situation in the 
northern hemisphere. 

But the most important advances in 
technique relate to the increased know- 
ledge about the upper air. Meteorological 
flights, radio-sondes and radar now pro- 
vide information well up into the strato- 
sphere. An entirely new chapter is de- 
voted to these new weapons in the fore- 
caster’s armoury—to “thickness patterns” 
and the preparation of “prontour” and 
“prebaratic” charts. 

The reader is now permitted to share 
this new enlightenment, for the numerous 
weather maps, reproduced in illustration 
of typical meteorological situations, show 
nearly as much as the forecaster himself 
has before him on his board. They are 
clearly printed on a base map showing the 
land in shades of green according to 
height (200, 1,000 and 2,000 metres) and 
the station symbols are printed in full, 
showing all the weather conditions that 
come in on the coded reports. 

The radio and television reports are ex- 
plained, the descriptive terms used (for 
example, “intermittent rain”) are defined, 
there is a map of “sea areas” for shipping 
forecasts, and the general and special ser- 
vices available are listed and described. 

The text in this new edition is divided 
into short sections, each with a heading in 
heavy type. This, together with the wel- 
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come addition of an index, makes it much 
easier for the reader to find his way about 
the book. 

Two slight criticisms could be made. 
The extent of the area covered by the 
weather maps is limited to the British Isles 
and Western Europe. Is it possible to ap- 
preciate them without a more global view? 
And while full attention is paid to frontal 
conditions, “air mass weather” is badly 
neglected, even though we have this kind 
of weather more often than frontal types. 

A.A.M. 


0 _f) 
0 Arert 
The Journal of the/ National Institute of 


Agricultural Botany, Vol. VII. No. 3. 
10s. 


Reports on field trials to test the per- 
formance of new varieties of farm crops 
against older, standard varieties are the 
main feature of this issue of the N.I.A.B. 
Journal. Farmers who look to the Insti- 
tute’s Recommended Lists for reliable ad- 
vice on suitable new varieties will realize, 
from reading these reports, the consider- 
able experimental effort which the annual 
issue of these leaflets involve. 

The cereals tested in variety trials were 
winter wheats, spring oats and spring 
barleys. They are described very fully and 
much useful information is given concern- 
ing field characters, yield, grain quality, 
resistance to disease and to lodging, straw 
length, and their regional suitability. A 
report on West of Scotland trials of spring 
oats bred for low and for high fertility 
conditions describes tests for quality and 
discusses grain characters, such as double 
or “overcoat” grain, which are undesir- 
able in grain for milling. 

In trials of recently introduced Scandi- 
navian varieties of spring barley and their 
crosses with English barleys, Proctor, 
Herta and Rika gave the highest yields. 
Proctor and Carlsberg both gave grain of 
good malting quality. An interesting re- 
port from Rothamsted gives percentage 
figures indicating the cereal varieties grown 
by farmers in 1952-54. Growers are 
warned, however, that the figures should 
not be taken as a guide to the choice of 
variety. 

Two papers deal, respectively, with im- 
purities or off-types found in Yeoman 
wheat and the origin and characters of the 
recommended wheat varieties Banco, N.59, 
Peko and Svenno. First early potato 
variety trials bring out two interesting 
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points: that rate of bulking trials give 
more information about earliness than 
trials in which the crop is lifted on one 
occasion; and that once-grown stocks, 
provided virus infection is low, tend to 
crop a week earlier than fresh stocks of 
seed, The remaining reports on variety 
trials concern strains of sugar beet and 
lucerne and varieties of winter cauliflower. 

The journal is obtainable from the 
National Institute of Agricultural Botany, 
Huntingdon Road, Cambridge. 

£42..L. 


Farm Accounting and Management (3rd 
Edition), Forp Sturrock. Pitman. 18s. 


Although Farm Accounting and Man- 
agement is a “text book for use in Farm 
Institutes”, it is also directed at practical 
farmers and at accountants who may wish 
to help clients to interpret their accounts. 
It proceeds from a description of the 
technique of book-keeping to a discussion 
of such administrative matters as the ad- 
vantages of having a bank account, the 
pros and cons of owner occupation and 
partnerships, the principles of valuing, and 
other business aspects of farming. Part III 
deals with the use of accounts as an aid 
to farm management, and Part IV is con- 
cerned with the interpretation of the costs 
of individual farm enterprises. An appen- 
dix explains the way in which Income Tax 
assessments are made. 

Chief interest centres in Chapter 13 
“Detection of Weaknesses in Farm Man- 
agement” since, apart from a few details, 
this is the only chapter in which the new 
edition differs from the first. That Chapter 
13 has been completely rewritten is an 
acknowledgment of the progress which 
has been made during the last ten years 
in the technique of using farm accounts to 
help in the management of the farm. In 
the new edition greater emphasis is put on 
the net output (that is, the amount pro- 
duced after deducting the cost of pur- 
chased foods and seeds), instead of on the 
gross output, and on the recognition of 
the importance of machinery as a cost. 

Any farmer who will take a little 
trouble can use simple accounts to find if 
his profits compare favourably with those 
from similar farms, and, if not, what are 
the reasons. Accountancy by itself will not 
show how an organization whose results 
are unsatisfactory can be improved, but 
the application of the budgeting technique 


will at least indicate the extent to which 
changes in organization may be expected 
to improve them. This book explains all 
these methods in detail and in such a way 
that it should be studied by every farmer 
who is not complacent with his present 
methods of book-keeping and the results 
they show. 
W.ALL. 


Q 


T he |Rhododendron and Camellia Year 
OK, 7. Royal Horticultural So- 
ciety. 10s. (11s. by post). 


The year books of the Royal Horti- 
cultural Society have their own special 
form, and bring together, in an attractive 
series of volumes, valuable information 
on several groups of plants. This book, 
about probably the most popular flower- 
ing shrubs of our time, is in the best tra- 
dition of the Society. 

An account of a five-month search over 
much of eastern U.S.A. for native azaleas 
emphasizes the number of species found 
there and the range within many species 
which is so typical of this complex genus. 
The popularity of Himalayan species tends 
to obscure the diverse conditions in which 
azaleas are found, but here is a compre- 
hensive survey of an American group 
which spread their flowers from late 
March, in Florida, to early August at 
Cape Cod, and yielded the American 
author some 8,000 herbarium specimens 
from a 25,000-mile trip. 

There is news, too, of new garden 
varieties of camellia and rhododendron in 
this country, the U.S.A., New Zealand 
and Australia, and of how a wide selec- 
tion of them withstood the cold winter of 
1955-56. Even in this age, when one 
would think that the world had no more 
new wild flowers to offer, there are details 
of a new Chinese genus named Yunnanea 
which is allied to the camellias and to the 
plants from which our tea is obtained. 

Camellia lovers, whether of wide ex- 
perience or about to plant their first 
young plants of these surprisingly hardy 
shrubs, will find much to interest them in 
the symposium by ten specialists who 
must surely have enjoyed their task of 
describing their five favourites. For those 
who prefer rhododendrons, there is a 
description of the gardens at Treng- 
wainton in Cornwall, where more than 
sixty years of planting has produced a 
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wealth of variety and colour among the 
granite, high above Mount’s Bay. 

The volume is completed by practical 
notes on various aspects of these plants 
and includes many black and white photo- 
graphs and a coloured frontispiece of a 
new yellow rhododendron from Wisley 
with the rather ungainly name of Rhodo- 
dendron (Moonshine g.) “Bright”. 

F.W.S. 


[Weed Control Handbook, 1957. British 
Weed Control Council. 5s. 


The 1956}Handbook on Weed Control 
was so well received that The British 
Weed Control Council had no hesitation 
in carrying out the necessary revision and 
expansion of material for a 1957 edition. 

Covering the whole field of chemical 
weed control, this handbook is of the 
greatest value as a reference for anyone 
who carries out spraying operations, 
farmer or contractor, as well as for those 
on the technical side who advise on or 
sell herbicides. 

The use of all common weedkillers is 
described and guidance given on the field 
operation of spraying machinery and on 
precautions to be taken. Lists of weed 
susceptibilities and notes on the newer 
chemicals at present under development 
are given. There are also chapters on weed 
control in and around water, in forest 
nurseries, and on lawns and sports turf. 

The latest list of trade products ap- 
proved under The Crop Protection Pro- 
ducts Approval Scheme is also included. 

The handbook may be obtained from 


the British Weed Control Council, 86 
Strand, London, W.C.2, the Ministry of 
Agriculture, Fisheries and Food, White- 
hall Place, London, S.W.1, or from many 
agricultural merchants. 

C.V.D. 


Books Received 


Atomic Energy in Agriculture. William E. 
Dick. Butterworths. 15s. 


The Life of the Shrew. Peter Crowcroft. 
Max Reinhardt. 15s. 


Agricultural Research Council Index of 
Agricultural Research, 1957. Cambridge 
University Press. 12s. 6d. 


Annual Report of the National Institute 
of Agricultural Engineering, 1955-56. 
12s. 6d. 


Business Aspects of Horticultural Produc- 
tion Under Glass. (Report No. 1). 
R. R. W. Folley. Wye College. 5s. 


The Chemistry of Plants. E. V. Miller. 
Chapman and Hall. 38s. 


The Agricultural History Review. (Vol. V, 
Part II, 1957). British Agricultural History 
Society. 12s. 6d. 


Recommended Common Names for Pesti- 
cides (Revised Edition). (B.S. 1831:1957). 
British Standards Institution. 7s. 6d. 


Proceedings of the British Society of 
Animal Production, 1957. Edited by I. L. 
Mason and G. Weiner. Oliver and Boyd. 
15s. 


The Use of Labour in Farm-scale Vege- 
table Production. T. K. Warley and K., A. 
Ingersent. University of Nottingham. 10s. 
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Customer: Mr. K. F. Strong, Sproatley, Hull. Breed: Friesians. 

















to earn 
£45 more 


Mr. Strong’s was one of 43 Yorkshire herds costed by 


SILCOCKS 





Leeds University Agricultural Economics Department. 
The report, just issued, shows that feeding cost him 
£12. 2. Od. more per cow than the average. 


This superior feeding, however, gave him 341 gallons 
more milk per cow than the average, and because his costs 
were spread over a higher gallonage, his total production 
costs were 7d. a gallon less. 

Mr. Strong’s profit per cow was £73. 6. Od., compared with £28. 0. Od. 
for the whole of the 43 herds. 

Your local Silcock Agent will be pleased to give you a 
copy of these costings, showing not only expenditure on 
food but also on labour, herd replacements and 


miscellaneous charges. 
R. Silcock & Sons Ltd., Stanley Hall, Edmund Street, Liverpool, 3. 
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cuts the cost of clearance 


SLASHING MACHINE CUTS & MULCHES ALL TYPES OF GROWTH 
~~ 4 The “Swipe” is an invaluable tool that farmers everywhere are using 
--ofl in a multitude of ways. It clears the most tenacious growth—young 
4 potato haulm, kale stalks, brussel sprout stalks, brambles, bracken, 
thistles, nettles, ragwort, young thorn 
bushes, rushes, etc., etc. Cutting width 4 ft. 









The ** Swipe” is to use, 
extremely robust as effic- 
=n tar £45 






WOLSELEY ENGINEERING LTD. 
WITTON, BIRMINGHAM, 6 
Tel.: EASt 0435 














Supreme SPRAYERS 


DRON-WAL and SYRINGES 
Ut ALL PURPOSES 
wd aie 13:9 ade) bate) 


BRASS “*EASI-FILL” TREES Sakae RE 
COMPRESSED AIR SPRAYER GROUND CROpS No, 4/V CATTLE SYRINGE 
IN 2, 3 & 4 GALLON SIZES se UP COMPLETE WITH BOXWOOD NOZZLE 
| PINT SIZE 2° x 12” 
2 PINT SIZE 23” x 15” 


PNEUMATIC HAND SPRAYER. 
14 PINT WORKING CAPACITY. 





WLUSTRATED CATALOGUE 








The PHILIP B WALDRON CO., Kings Road, Tyseley, BIRMINGHAM. .."* 
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Get a good start 
with 
Fisons 35 or 37 


Autumn Corn needs Fisons 35 or 37; their 
high phosphate and potash content gives 
it the right start for a grand crop. 





























Soil Cwt./ 

Conditions Fertilizer | Acre | Remarks 

General Fisons 37 35 Use Fisons 36 for 

recommen- | (0.16.16) all second straw 

dation Fiscne 28 | orone, or a 
or ns 3—5 trogen 
(6.124.121) | | required. 

Soils lowin | Fisons 1—2 

phosphate Triple 

only 

For extra protection—Fisons 35 plus Aldrin 


This Summer’s greater fallow acreage 
increases the risk of wheat bulb fly damage 
to Autumn Corn. Aldrin is recommended 
to control this pest; Fisons 35 plus Aldrin 
is now available for Autumn Corn: apply 
at 3-5 cwt. per acre. ” 


LET FISONS HELP YOU. There is a Fisons 
Technical Representative in your district 
who can help you with your use of ferti- 
lizers, spray chemicals and in numerous 
other ways. Ask your merchant to put 
you in touch with him. You pay nothing 
for his expert advice and service. 


eee and grow 
@ grand crop of 
Autumn Corn 


Fisons for good farming 
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MANGANESE DEFICIENCY 























In poultry 


Cannibalism, defective shells (‘brittle shell’), infertility, and poor hatchability 
are among the many obstacles to successful poultry farming. All may be 
caused by deficiency of manganese. Not only are many poultry dicts 
naturally deficient in this essential nutrient, but an apparently 
sufficient manganese content in the ration may be converted, 
so far as the birds are concerned, to an actual deficiency 
through the operation of certain factors, e.g. excessive 
intake of calcium (lime), which render the manganese 
of the diet unavailable to the birds. 


Information and literature may be obtained from our Agricultural Department. 
Please contact us if you have difficulty in purchasing manganese sulphate. 


CHEMICAL & CARBON PRODUCTS LTD. 


((P 14] NEW BURLINGTON STREET. LONDON. W 















The small reflecting patches on these famous waterproof boots 
glow vividly in even the weakest light—give traffic a warning 
that you are walking ahead. And, of course, your feet are 
always snug and warm, fully protected in all seasons 
because Dunlop ‘Reflecta’ boots are dipped in pure latex 
rubber—have no seams to crack and leak, and have the 
added comfort of cushion insoles. Men’s 6-12 34/6. 


DUNLOP 


‘REFLECTA BOOTS 


WITH CUSHION INSOLES 


DUNLOP FOOTWEAR LIMITED + SPEKE - LIVERPOOL ane 
rel mese 
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Advertisements 
in 
“AGRICULTURE” 





All enquiries and instructions 
relating to advertisement space 
in the 1958 editions should be 
addressed to 


COWLISHAW & LAWRENCE 
(Advertising) LTD. 


14-16 LUDGATE HILL 
LONDON, E.C.4. 
CITy 3718 (3 lines) 


who will be pleased to furnish 
details of the pages available, 
rates, etc. 





Space is limited. 


Make your reservations early. 




















productive 


technique 


Come to SMITH’S for all the books 
that you need to increase your technical 
knowledge and keep up with the latest 
developments in agriculture. 

Volumes not in stock can be obtained 
for you, and we shall be pleased to 
supply a list of standard works on any 
subject. 


@ Our local branch can also supply your business 
and personal stationery. 


wW.H. SMITH & SON 


HEAD OFFICE : STRAND HOUSE, LONDON, W.C.2 
BRANCHES 


THROUGHOUT ENGLAND AND WALES 


SS LL 
potato blight « 


and other 


fungus diseases 


%e CONTROL and PREVENT 
BY SPRAYING WITH 


BORDEAUX 
MIXTURE 


The mixture should only be 
made with the best quality 


SULPHATE OF COPPER 
Guaranteed 98/100% 


SULPHATE OF COPPER 


is also most effective in killing the mud snail which 
carries the 


LIVER FLUKE 
BRITISH SULPHATE OF COPPER 


ASSOCIATION LTD. 
1 GT. CUMBERLAND PLACE, LONDON, W.!I 
Groms: Phone: 
“Britsulcop, Wesphone, London” Paddington 5068/9 
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Jack 


BARCLAY 


timireo 
The Largest Official Retailers for 
ROLLS-ROYCE and BENTLEY 





TAKE ADVANTAGE OF 


FERTI * 
* THE LISER SUBSIDY ans > BERKELEY SQUARE, LONDON, W.1 
Literature ond advice Thempeon, ri : 
Chief Aaretare Adee GHITISH BASIC SLAG LTD 5 LTD. Mayfair 7444 











fellington House, 
oa Sadan om af S. Spmingtn. Bic taqi) 














Ministry of Agriculture, Fisheries and Food 


Plant Pathology 


A quarterly publication presenting original contributions on 
plant diseases, plant pests, rodent and bird damage, nutritional 
and physiological disorders of interest to the mycologist, en- 
tomologist, helminthologist, soil or nutrition chemist, plant 
physiologist and meteorologist. 


Single copies 5s. by post 5s. 4d. 
Yearly subscription 21s. 4d. (including postage) 


Obtainable from 
HER MAJESTY’S STATIONERY OFFICE 
at the addresses on page 370 or through any bookseller 
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DUNNS 
FARM SEEDS LTD. 


Scientific Adviser: 
SIR R. GEORGE STAPLEDON, C.B.E. 


\ 
BETTER GRASSLAND ? ENGLANDS BEST CHICKS 
BETTER CONTACT DUNNS! sak deta 


Farmers throughout the country know that the SET BY 
consistent quality of our grass and clover seed 
mixtures springs from our insistence on certified 
strains, backed by many years of scientific 
trail. Our Technical Advisory Service enables 
farmers everywhere to get the best from the 
best of seeds. We will be glad to visit you and 
to recommend the mixture for your special 
needs. If you want the best grassland, there 
are no better seeds and no better service. 














DUNNS FARM SEEDS LTD - SALISBURY 


Shoe seas anon: TURNEY BROS. 


Dunnseed, Salisbury 
QUINTON GREEN. NORTHAMPTON 




















TELEPHONE: ROADE 220 








Familiar sight 


More and more farmers are using these fine British machines. 

Sound design, long experience and sound engineering make every IH 
machine a thoroughly fine job. A machine that does its job well, 

and keeps on doing it well — year after year without trouble. 

IH machines have a high reputation. That is why you 

see them 8o often. 


an a 


By 






SVEREATIONAL HARVESTED COMPANY GP GREAT BRETAIE LED, HARVESTER HOUSE, 259 CITY ROAD, LONDOK, E.C.1 


Please mention AGRICULTURE when corresponding with Advertisers 


XV 





AGRICULTURE Advertisements 


save lime and Money 
on Electrical Kepars 


Whatever you own there is no waiting 
for electrical repairs if you use the 
Lucas ‘E90’ Scheme which has been 
created to ensure that you, the 
farmer, need not lose valuable time 
waiting for electrical repairs. It is 
an exchange scheme by which any 
item of Lucas Equipment—Magneto— 
Distributor — Starter — Generator, 
etc., which has developed a fault 
through service can be~exchanged 
for a complete factory reconditioned 
unit, at a cost comparable with a 
normal repair. This means that you 
get a unit as good as new covered by 
the full Lucas guarantee, and the 
time taken to execute a repair is 
no longer than it takes to obtain 
and fit the replacement part. Time 
saved is money saved; make full 
use of the Lucas ‘B90’ Exchange 
Service Scheme through your nearest 
Lucas agent—he is ready to help you. 
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LUCAS [290 excuse steve 


JOSEPH LUCAS LTD ° BIRMINGHAM 
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